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Abstract of JP200431 091 0 

PROBLEM TO BE SOLVED: To enhance recording 
and reproducing characteristics and thermal 
fluctuation characteristics and to perform high 
density information recording and reproduction, in a 
magnetic recording medium. 
SOLUTION: The magnetic recording medium 
wherein at least a orientation controlling layer 3 
controlling orientation properties of a directly upper 
layer, a vertical magnetic layer 4 whose easily 
magnetized axis is oriented principally vertically to a 
non-magnetic substrate 1 and a protective layer 5 
are provided on the non-magnetic substrate 1 is 
characterized in that the vertical magnetic layer 4 
consists of two or more magnetic layers and at least 
one layer of the magnetic layers consists of a layer 
4a consisting essentially of Co and containing Pt 
and an oxide and at least one another layer consists 
of a layer 4b consisting essentially of Co, containing 
Cr and containing no oxide. 
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*£^£« t ^yH*fi#±$-e-fcililBft«aaB«K:jiL/T^*j«3^6aSLt>. 
[ 0 0 4 7 ] 

* . SE©SS/jNpftO (wa) *« p . 3nm^T ( i 0 5f S b < (i 0 . 2 5nm«T) 
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* > 7 7 - £B <£> ffi HX 9 ISia!0*4<ft)-*0^fft'fl)IIST^tSRa3jtl On 
mJElT(ctt)»*U<tt9. 5-nmHT) © fe © Sffl S ^ i ^Bft^ y F o jRff S«tt 
ttoTlftL^. » '> 3 fa 9 (Wa) tt % #J A fcf , SHt^i^liP - 1 2 (KL 
M-Tencortt®) * ffl H , 8 0 M'mTO«BTi?iS t bTJIgf 5 : t 
** T * * . 

[ 0 0 4 8 ] 

4 » , *&f*tfE«Sftilsattl4Oift©Jffl*±08iii:#8ttifil t 

* L n o 

[ 0 0 4 9 ] 

±EI&8&ttT*fc/l2te, HilttJRi^aifeOT, Jl(D#»t LTtt, F e , Ni, C 
[ 0 0 5 0 ] 

Z <D ft ft t l> T \Z , FeCo^-&^ (FeCo> F e C o V ft £ ) , F e N i ifc & (F 
e N i , FeNiMo, FeNiCr, F e N i S i & £ ) , FeAl^^^ ( F e A 1 
, FeAISi, F e A 1 S i C r , FeAlSiTiRu, F e A 1 O ft £ ) , FeC 
r & (FeCr, FeCrTi, FeCrCuftfi) , FeTa^^^ (FeTa, 

FeTaC, F e T a N ft i* ) , F e M g & & ( F e M g O ft £ ) , FeZr^^^ ( 
F .e Z r N & £ ) , FeC & , F e N ^ & , F e S i & & , F e P & & & . Fe 
N b • FeHf^^^, F e B 3R*4 & f 4 ^ i * . 

[ 0 0 5 1 ] 

JfeFe*60a t %H Jittt S F e A 1 O, FeMgO, FeTaN, FeZrN^ 
[ 0 0 5 2 ] 

tt»ttT»«2<0«»tbT«, ± E © « * , Co£8 0at%£*±^#L, Z r , Nb 
■ T a , C r , Mo»©56'>a<tt)llS*|fb, 7 tA7 r ^*a**tS C o * 

[ 0 0 5 3 ] 

H ^ SRHTtt, CoZr> CoZrNb, CoZrTa, CoZrCr, CoZrM 
[ 0 0 5 4 ] 

«fiTffii2(?)§®AHcfi 2 0 0 (Oe) J^T ( £ L < 5 0 (Oe) T ) <h~r 
4 <D-ifitt S L ^ . 
[ 0 0 5 5 ] 

[ 0 0 5 6 ] 

tt«ttTiftJI2<Btt*l»Jfc««Bstt, 0. 6 T « ± (ff*b<l4lTH±) t.t*<Oifi 
[ 0 0 5 7 ] 

fCtttt'TilkJI 2. 0>tt&Jtt*«ft B s (T) £«KG8«T#!Jl2 0/IJSt (nm) £ <£> 
WBs • t ( T • n m ) #20 (T-nm) ± ( » * L < tt 4 0 (T-nm) fit Jt ) T 

ft o fc 0, OW (Ove rWr i t e) &fcfe ( B flfc tt ) #»fc-*-*fc»#*L<fc^. 
[ 0 0 5 8 ] 
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i&e&ttT mm 2 <d s*s (sum mm m 3 m<om) « , ftittTtii 2 

[ 0 0 5 9 ] 

c n 1: j; d , *«ttT»Ji2©*ffi©«»Mfc«&#fcMi*.*c:£a«T?**<D-e, com 

*« T* * 3 . 

[ 0 0 6 0 ] )0 

s fc . ^ffittTti 2±i;®iS$ft5gsiS]Mai3w^s6©a»ftiT, te & s £ & tt 

[ 0 0 6 1 ] 

JlOftlttTii 2©*'iS©iftSftta!»tt. #J*fc£l&5BttTiftJI2£Jgfi&Lfc*g. ft 

m*fsttnm*.tzm-tjfm+. & & & t is s 2 o*iBk:.ifi^««-*j«Dt-r*i»©^o-fc^ 
ffi & m m \z m -r ® & \z « , & at # . ft*nBi**7j^>*ssn!!i£0)jxT#iib 

y * £ fr A fc£ «fc ^ . CoyntX^/XibTtt, 0UA«7;Urf>(rg!^^#:«^TO. 
0 5 % ~ 5 0 % (0Sb<ttO. 1 ~ 2 0 % ) 8ffiI^bfe^X^!lfII:fflnen.5. 
[ 0 0 6 2 ] 

BH |6J m W m 3 . ia±K«»t6ftfcSE«ttJi4flDBlSJtt J «'ticS*IWW-r**>OT?»*. 
[ 0 0 6 3 ] 

C©»fitl/Ttt. »KH«Sft4t»OTI4&H*«. h c pM, f c c * ifi . 7t^7 
TX^itSrW-r^fcCO^ffSL-^.itffC, R u N i & £ & , C o & & , P t * 

& ifi ft \Z & S U V> . 30 
[ 0 0 6 4 ] 

m t IT , N il^^T'Jtltf, Ni£33~80at%"^iT. N i T a & . NiNb 
* & , N i T i -fr £ , N i Z r^^A^IIftlfOSK tfc 1 s&actj&J 
' $? £ L V> . Sfc, Ni<&33~80at%-g-^., Sc, Y, Ti, Z r . Hf. Nb, T 
a. C©^*,ia*fctt2a^±S:#tr#^a<4«i|Ef-C*oTfcSV^„ C © *g . IB IfiJ $9 w 

m t v r <d%) g: & m& i> , ffi,&%&frtz^i&m£^oz.}n?. Ni©^#a«3 3at% 

~8 0 a t XO(JBT»*:t!)tjfftl/Vs. 
[ 0 0 6 5 ] 

£ © fc «> , #*J6^fi©MfSifciJiE#:T*te, SBftf|i<iepjf3©JI££0. 5-4 Onm ( $? 
£L<ttl~20nm) if S Ojjtff S L H, iEfafWfl?S3©JP£tf<0. 5 ~ 4 0 n m ( 40 
0?£L<«l~2Onm) BlITfeSit, Sifi«ttS4©SitiB[BJtt*<!|#fcK<^0 

[ 0 0 6 6 ] 

COJP*A«±B«[H*«T?**i. It«ttM4C«ttiftBi«l<t«<ttTL. f B ® « £ 
[ 0 0 6 7 ] 
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[ 0 0 6 8 ] 

E^a»i3rogii««(i, mw.m&m4, 5 <n & m m ft \z & w * a. z> tz. #> , m 

m. & m m & <o & m w a & 'h < l t , mmm£.m\z &v zmww ps±i*sft<t« 

tc « , E(S)ftiJ««3(D«®^±^ffi$R a £ 2 n mHTit « ©*«*f * 1/ H. 
[ 0 0 6 9 ] 

u©SB¥i^iSR a * 2 n m J2* T <fc f 5 : t l: i o T , amt3^««#:»«®[HlCi^/jN^ 
T €T -5 . 

[0070] 10 

y * i£ * m ^ * & & i£ , yotx^xtlxii, J>i:K^**i$t 0.. 0 5~5 
0% (»$UliO, 1-20%) iigil^LJttfT.. T )V 3 > \z<g.^ * 0 . 0 

1 ~ 2 0 % ( £ L < 0 . 0 2-1 OX) iK8*L&^X!i«jfIi:fflH6h4. 
[ 0 0 7 1 ] 

£ , bbis]«wps3*<k^^, & ® g <b & « ift fb tt + k & « m ? in ft m b it m m. t & 

oT^Tfc*SbSH. droip^^igt-r-Sfdtt. WtitQi * & JS ft 4& , & JS ft ft 4ft £ 
) £A,;efc£#ft-£ttJITSC:£T?j:iEifcS. & ft <»: L T « , S i O, . AI..O, > 
T a 2 Os . C r 2 O a . MgO, Y 2 O 2 . T i O 2 & t* ^IglfcftbTtt, A 
IN. S i 2 N < . T a N , C r N&f#, 4gSftitLttt, T a C . BC, SiC 20 
& <!: f |J ffl ffi T & 5 . #J fc£ , N i T a - S i O 2 , R u C o - T a 2 O s . Ru-S 
iO z . Pt-Sia N 4 . Pd-TaC&i^*tf5ui:d'Tf 5. 
[ 0 0 7 2 ] 

mo 1 % « ± 1 2 m o 1 X£tT"r**i:ia**F3EL^. IBlfi]MttJI3if'<i!>ltft4fc, ^gi 

ft , ^JS^Yb^o^^rg*«j:asieHSrjB>t-5*8^, ^att^ + Kftft*. & jb ft as 4* , 

ilttftliiiilflb. ftlt^CgStt, ElfiJtt*»ta*S*», EAMfll3(D±i:«A 

■ 3if©ifl!*, & JB ft ft 4!j . &ftftft4&©^*rsa<±iBteB*ft-e&S«^, & ft , 

& JB ft ft ft , ftftftftft©«Sin]fc«k*j»*#ftsn&v»fc«>. # * L < & tr> . 30 

[ 0 0 7 3 ] 

H2tt«ft«ttft©ft£fc«-$-ft*riEBIT*-a. S E 58 1£ Jf 4 tt . «ot«;*)iMili#l 

t S**, lft«4 1 t*A»«Bttl4 at, CoSt«»iT4ttfcl:^6< tt>C 
r * ft * , «ft*t^*&t»8ttl4 bi*6<t*. 
[ 0 0 7 4 ] 

itt§4 ali, CoiiS»it5iHi:'>S<ifcP tst*, £ S> ic & ft 4fc 4 1 £ 
-&A.^:*Ji|B|-75^e.7itl , :«lftl,4 1 tLTIi, C r . Si. Ta. A 1 , T i . M g © 
Sft«lt?»5 i t!l«jf * UH. C C r : o 3 . sio 2 tn iff m T » * . £ & , © * J6 
»ft©«ttJi4attPt«^rA,T^*. 40 
[ 0 0 7 5 ] 

6$ ® 4 a . ft «f ft tt » ? (BftSf Lteafif) 4 2*»Hl/TV>« :t*!j?t 

U lr» . ^©ifiaf 4 2 li, El 2 K 5* T J: 3 (C . ttill 4 a S ±T C « H 

4 u LlfJ. C©J:5^t*jS*}gJ5KT4C:i:K«tO, Ittl 4 a ®H4|!f 4 2 © 

/Nit) «t»SCt)Mr**. 
[ 0 0 7 6 ] 

[ 0 0 7 7 ] 

ftftft4 1©ft#fttt. Co. C r . P t ©iil:JtlT, 3mol%«±12mol% 50 
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KTT*$5Ii:^!(fSl^, J 5l:{fS L<li5mo 1 % ± 1 Omo 1 %^TT*-5„ 
[ 0 0 7 8 ] 

?©«OK*n:**«WtBl/. & ^ 4 2 © ffl Sc ft , f afb$t5ci^T-^5feai»fj& 

* (02) . gfft#»©^#a*t±iE«[H*i@^fc*^, Kftw^atts^ + icaBu. m 

& ^ <£> IE ft tt , ■& £ » *a . dSfcttHStca-fJidlc. attfif 4 2 o±TCRft 
m 4 1 «f W b . «Sf tLTittSf 4 2 « 4 a*±Tfc*^fctt«*iS*«»J«a 

ft ft < ft 5 £ J£> # £ L < ft ^ . S it , ^ft^i©^*fi*t±EI6H*#STafe-5«-&. 1& *i 
» 8Ht * + # <h ft 9 . e*tLTE«Bt»i:*(t4 < /'f X«t«*t. ift « 
SlB&KjgL&a^/y'fXit (S/NJt) £ ft ft < ft -5 io if? £ L < ft . 

[ 0 0 7 9 ] 

itt!4 afflC r «§tl(i, 6 a t XK± 1 6 a t X « T ( ^ 5» IC S L < « 1 0 a t 
%£t± 1 4 a t %£IT) T*5:i«t»tU>. Cra-#a*»±e«IHT?*.a©tt. SStt 
t^Oi^ilJt^SKu^Tlfl-^f , * ft . ft t> ttfc £ * $ U . SS^tLTftSggtB 

[ 0 0 8 0 ] 

u< ft t>. $ fc , c r^*ra#±aeaH*st-e*-5«-&, 
utttfcisijisttjriiKuijiidufcft, sa«»**«i«<«tt)-r#. x - * £ i B ® -r 

( O W ) t ft 2> fc * » * L < ft H . 
[ 0 0 8 1 ] 

itt!4 aOP t O^f Hi, 1 0 a t % ± 2 0 a t %HTT»5 : J L l>. P 

tt^iiJiJiEttirjisott. aitattJiicj^Ka:ttftii^tt)eftKu««. 2 *> \zm 

[ 0 0 8 2 ] 

pt^#aa*±e«eB&jfix.fc«^. ittsf «f t f c ciioiAtiA^n, a a & . 
BHi^tt*^ftt>n5*-enj&*»sfc«>»*u<fti». s fc . p t^^m^±mmm^m-c 

$> Z> m & . a&ftGa<C&l,fcaa£#att«*Sfctt08&A;&tt£8cK u *< # £ ft ft 
[ 0 0 8 3 ] 

IttI 4 a B, Co, Cr, Pt, SftfCDg^l:, B, Ta. Mo. Cu, N d , W , 
N b , S m , Tb. R u , Re^6ItftlSllgK±©7C**tt(CtA<Tt«. ± IB 

<!: T # , £QA«&IBak:&L&Ea?f£att. Iffi^fttt^flJ : ti^f 5. 
[ 0 0 8 4 ] 

±IBtc^cd^«-»^WS«. 8 a t %EtTtS5^ 8 a t % £ jg * fc « # 

. Bttfif-t Ch cpftK^Cfi^i^SftSfcft. JSS tt & ^ <Z). a Stt , BEfttt^SLft. 

bT***ean:aLfcBaB£att. H»»6«f»tt*«#6ftft^fc'«)»Slx<ft 

t> . 
[ 0 0 8 5 ] 

^ttS4afCiSLfc«i|sfi:LT«. (Col4Crl8Pt) 90 - (Si0 2 

) 10 [Cr^#»14at%. P t^fil 8 a t%, 8S8 C o * 5 jS' 9 

0 m o 1 % . S i O, *>6S58fl:«iaS«!l Omo 1 %| , (ColOCrl6Pt) 
92 - < S i O , ) 8 {Cr^#«10at%. P t ^ W » 1 6 a t % , 3S « C o S ft 
*a«a«*«9 2mo IX. S iO, a»Sft«BHtftaj**»8mo 1%} , (Co8Cr 
14Pt4Nb) 9 4 -. ( C r s O 3 ) 6 {Cr^W«8atX, Pt*«il4atX 
. Nb^#a4at%. 38aJCo*»6ft«a«a)*)>«9 4moias. Cr 8 O 3 rf>> £ ft -5 
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ft it W ft fig # 6 m o 1 % } , Oflfl- (CoCrPt) - ( T a 2 O s ) . (CoCrPt 
M o ) - ( T i O ) . (CoCrPtW)-(TiO,). (CoCrPtB)-(Al 
2 O 3 ) . (CoCrPtTaNd)-(MgO), (CoCrPtBCu)-(Y 2 0 
3 ) , (CoCrPtRe) - ( S i O 2 ) & E £ & \rf £ Z. t ifl T # -5 . 
[ 0 0 8 6 ] 

ltt!4b«, CoStjS»tt*ii , bi:4>!!i:<.i: l bC r 0 . 02 

\Z ^ T <fc 5 K , IfClttfif 4 3 SB ft ft 4 a^Citttif 4 2^6lt^^->tJHil( 
II/Tl>S»lT*5!li«t)ff*l/H. H © ft £ . Ittl4b(9gttgf 42^:11114 
aCittgf 43*tlStf 1, M ft ft tt 1 . lllltRI, Ufft*TMS;U^Tt*$t 

fc (/> . 

[ 0 0 8 7 ] 

ltt!4 bOlttfif 4 3«tlttl4 a + © K£ 14 & ^ 4 2 * 6 IK ^ + ■> t LTl> 
■5 - <t T , Ittl4 bOBttfi?4 3^**ftSft, $ ft «• , eiSJtt*»«kDKU±T 

[ 0 0 8 8 ] 

8ttI4 biOC rOtfili, 1 4 a t % gJL ± 2 6 a t %HTfS5 : ttfif S IW. C 

r # * ft * ± IB ftm ttst, T-^flBt»i:ittiili*ii + »i{ii , e«, sei:S!f 
ft»I6«f»lt«t»6«5ftl!i < jg T & S . 
[ 0 0 8 9 ] 

C r^#aAt±|2ISHS:@x^*-&. EStt@4 b <D M it t! < ti. <0 ■? € 2> tc Ob ft $L L < 
ft lr> . * . Cr$fldUE«l * 'ft T-&3«^, ittlif ft £0 it ifi + £ U 

r , eftS^WfO/fXatig^L, *«SEEftK:ftLfc«ft/y-fXJfc (S/Ntt) ft 

[ 0 0 9 0 ] 

* Jfc . m 8 4 b ft , Co. C r O i l; , Pt*ftA,fc*ft#T*oT'bft;b£«r». ft ft ft 
4 b © P t © § f 1 (i 8 a t % £K± 2 0 a t «TT»5:t))iffSl/l>. P t &tf 
±Sa®HT<&&<D«. KE»**l:IUfct»a:«iA*#, £ £> C IB ft ?? £ ISMc & -5 
*^*fa-ffla*lfc»U. ftft£UT»e*B»fcftLfcB»S£fttt**tfft»&€f#te 
£ -5 fc * T- & -5 . 
[ 0 0 9 1 ] 

ptro#wa*i± ie seffiSrjg* + fccftjB©«*t»RSsn. & a & . 

A«ftBftK&Lfcflft»&gftttt£ft«fc«(D&ftA#tt£ftK u *« ft 6 *l fc 
^ & «> df * u < & ir» . 

[ 0 0 9 2 ] 

8ttl4 bli, Co. C r . P t . & it <D & \Z , B . T a . Mo. Cu, Nd. W, 
Nb. Sm. Tb, Ru. Re*>61tfft5ii»a±Ojc*&$tf^ia«Tt5. ±IB 

& ** T ft , £0Bi&fiBft(;:jgLfcEft3£#£. ^S5^#tt^»^)C:<»:*t-C^-5>. 
[ 0 0 9 3 ] 

±E5G*©ftff-©ft*fttt. 8 a t XHTT»5£i;««fft 8 a t X ft iB *. & ft £• 

. stte?* t: h c p ffia^ctBAJf^^nsfc*. fttt&^osgfttt, b i*i tt # & n , 
» * t b r * * ae e » k a l fc 8b » w ^ »■« . jg <=. ft # a* # & n n j& s? * u < a 

[ 0 0 9 4 ] 

8ttl4'bfclLfe#»HTtt 1 «*.«■, C o C r & T? , Col6~28Cr (Cr 
6-2 8 a t%, SStCo) , CoCrTa&Tte. Col4~30Crl~4 
Ta [Cr-g-^»l4~30at%. Ta-g-*ftl~4at%, SSSC o I . CoCrT 
aB&Ttt, Col4~26Crl~5Tal~4B {Cr^#ftl4~26at%, T 
a^WSl~5at%. B^W»l~4at%. 38 » C o } , CoCrBNd&Tte. C 
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ol4~~30Crl-5Bl — 4Nd {Cr^*Sl4~30at%, B^^fil~5a 
t % , Nd^#fil-4at%, a«C o 1 , CoCrPtB^Tte, C o 1 6 - 2 4 C 
rlO~~18Ptl~6B {Cr«&*rSl6-24at%, Pt^WS10-18at% 
. a t%, SffllCo} , CoCrP.tCufcTtt, Col6-24Crl 

0~20Ptl-7Cu{Cr^*Sl6-24at%, Pt^^«10<-20at%> 
Cu^W*l-7at%, SSBC o } , CoCrPtTaNd^Tte, Col 6-2 6C 
rlO-20Ptl-4Tal-4Nd {Cr^WSl6-26at%, P t ^ W » 1 0 
- 2 0 a t % , Ta^W»l-4at%, Nd^W*l-4at%}, CoCrPtNb 
* T tt , Col6-26Cr8-18Ptl-6Nb {Cr^WSl6-26at%, P 
ttt!8-l 8 a tX, Nb^#*l-6at%, SI 3$ C o } CD ffi , CoCrPtBN 
d, CoCrPtBW, CoCrPtMo, CoCrPtCuRu, CoCrPtRete 

[ 0 0 9 5 ] 

^aai4@4<D^it«ffi* (He) tt % 2 5 0 0 [Oe] Hlit S : t ^ff S L^, « 
«*# 2 5 0 0 [Oe] **T**»*tt, f B B £ 4$ , WKJW*«*tt*«3FA-e*0-, 

[ 0 0 9 6 ] 

Sttatt^4^3?aKtt^^a^ ( - H n ) , 1 0 0 0 [Oe] Ei±T*^d<t^»* 

u ^ . mm&&m f&MR ( - h n > ^1000 [oe] mmx* $> 2>m& . mmz^rnvkiz 

« £ S tc * 0 £ L < tt H . 
[ 0 0 9 7 ] 

i£E&ES^f&ffi£# ( - H n ) tt , H4l:^tct5l:, v S M & f I: i 0 *fefcM H fli I: 

c <h f £ <h , Mtt^6^c*-C<OffifK [Oe] TSt ^ 
[ 0 0 9 8 ] 

ft * , i£SBlK&J£fiSBS^ (-Hn) tt t i«c3^^«a»39*ftl?»*fli«»C»*«*fcjEO!) 
fit £ £ D (04#1) , £ c ]E T IC » S *^ K ft i * 

( 0 5 # HS ) o 

[ 0 0 9 9 ] 

[0100] 

T&sct, + #ft«£aia*«#&nr, ^s^^#ttfe«TT^o * , s n a n 4 o 
jps**±eteH*jB*fc*^, isis)ti4t^ittSf(?)8E^ft^4i;, §2 » n £ »# k 
itf«HX«»»*L, ft ^ / y -r x it ( s / n it ) ^te^^tt (ow) i:ft*sn*E 

[0101] 

*ffi<B»«*W<fc«><Bfc<0-C, ffi#4i»<0#tt*ttfflT#, ^1 A « C , S i0 2 , Zr 
[0102] 

«ii 5©SStt, 1- l 0 nmfrs^**^u/ Hiift^SI^^$<Tfl)OtilfB 
[0103] 

ffl m m 6 \z a , ^ - 7 ^ * p # y x - ^ )v , 7^*^7*3-*, 7y$ft*;i/*>8a 

[0104] 
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faUnm 3 t , ttftgAM^#8tt£«l£ftL£lc£iftk:Ertlsfc£iftBtttJl4£ < « 

km 5 t*»»tt6n&«ftia««E<*:fc*^T. mmm&m 4 ** 2 m &>±<omitmfr *> ■/& o 

. '>&<tfelli'Co5i)J»it5iit)l:Cr$tS., Sft«**^«8tt■4 a 
•C * D . «IO«tti*«Co*irt»tt*i:t , bCC r Iftlt^SftWtttl 

W*Wffc*W-*«*//-fXJt (S/N) t*|fc|(iJ:t*:t«»T*, £ iS fii K & JB* 

& # ( - h n ) «w±***iii:rii»»6«f»tt"brti±*. *«dfca f, r#, s^:sn 

feia@#tt (OW) SSrL&attSWajlttfTS*. 
[0105] 

il4 bSifiEL, *C±lc»'fl:ft**trBttl4 a tUlttiiJtl/Tt^Sbiiw. 
[0 10 6] 

* §g 0J T « . S'tt«tt*4*3JiK±©«tt«T?l»fiST*i:4: , b*riE-C**. W *. tf , 0 
7 KL»-r,k3K:BMb«*-at»«ttJi4 a ©± l: tfti * 4V>«tti 4 b - 1 . 4 b 
- 2 SSlUdifcTtS. - # T , H8fcL,#-rJ:'5K:tt ffc.fc Sttf®ttl4 a - 1 , 
4 a-20±Ktt{k«*^*&V»attJi4 b£»J«-r**lJ*Stt*i:£'bT?€r<b. 

, 0 9 K ^ f J: 3 tc . K<t«S§$/j:l»attI4 b - 1 , 4 b - 2 . 4b-3ffl#|ffl 
1C, KflStt«dt»ttttJl4a-l. 4 a-2$«^t5iStltl*Sb&^. «p , 

icfcD. JKk & €ftt & . IE 4* (OW) . « # / y -f X it (S 
/ N ) ^<0^#ttW*Jffl), itittl4$3I£jl±Ti«t 
£ d i . «k 9 # £ L V> ,, 
[0107] 

* 58 91 T tt , S{tEgEtt^4$«^TSlltt®r S HC#mttS^gStt-2.C ( h i fcpItlT'&-5. H 

) *J;0|S]iSt5Ci*tnJ|ix-*5. #J , 01 0 l; i L fc i 5 I: , & -ft & 
^>IttS4b-l, 4b-2(DHl:*tlt|9 it, *©±»;:ISH*fc»i'fc;*S*trattJi 
4 a - 1 , 4 a - 20«lc#Bttl 9 Z^igtt-SCltfcT^-S. 
[0108] 

sissstt^4 tii«t«tjtini:Rit«*itti 9 -t nit, h c p*j6s#-r4*r» 

SfflWiffl^jJJb^. #1 A , CoCr-&& J ?>CoCrXl£& (XI: Pt. T a . 
Z r , Re, Ru. C u , N b , N i , M n , G e . Si, O , N , W . Mo. T i . V 
. Z r . BAmttns ll$feli2 1'HJ:) * m ^ 2> O W #? M T~ 3b 2> . 
[0109] 

iiI14l4t«5Ef5«ttif B 1l:a(t5*HtI9©Co^Wi« 3 0-7 0 a t % <D 
[0110] 

£ . Itltl 4 ti«tSIftir B ll:iit5*H4i 9 i LT> h c p«I$f 
^4tbT, #J A « R u . Re, T i . Y . H f . Z n fti'O^^tffi^ i 
[0111] 

* . ilIttI4$ifKT5iittimi;l(t5#ltti9 ill, tciTclttio 

#J « , P d , P t , Cu. A g , A u . I r . Mo. W . Ta. Nb. V, Bi. Sn 
, Si, A 1 . C. B. Cr&£OT7CJSf&*l,>W:'&&T&-5.#»C, C r ^ 4 i: I T IJ , 

CrX2 (X2:Ti. W. Mo. Nb. Ta. Si. A 1 . B, C. Z r A^Iffni) 
HSfett21P;i) d(D^^CDCr#WS«6 0at%£>(.± 

[0112] 

* fc , II8tttl4 SlJSf5ittlMl;Ktt5^ittI9 t Lx, ±te&&©&JS«^ 
*< @t <t m . & ff £ ft . &«J»Mb* + fc#*l,*iSi:LTt>A^. SSKBEABtt^^* 
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\z it . mtt.® : s:-£A J t!z&&ttm&mmT2>z£-v«smiiti.z. mvcm t ttit s i o 2 

. Al 2 O 3 . T a 2 Os . Cr 2 O 3 . MgO, Y 2 O s . Ti0 2 

ailTIJ, A 1 N . Si 3 N < . T a N . C r N ft £ *< , *JR«{t«tbTtt. TaC 
. BC, S i C ft £ *< #J A3 nJ T & -S . 0>J A . CoCr-Si0 2 ,.CoC.rPt-T 
a 2 Os . Ru-Si0 2 . Ru-Si 3 N < . P d - T a C ft f If 4 ; 5 

o 

[0113] 

satt.£ji4*ttj&r«ttttjiMi=Ki*«*ttttji9*«!>tt<i:*. & « g ft % . & js & ft 

tra^tli: LTB, ^ ^ I: *f L T , 4mo 1 % ± 1 2 m o 1 % T $ 5 i i * io 

£• - *ISf & Jg S ft ® . ^IRfctt^SIl. &Ktft?<Dil«Att. Kffltt 

£ » s « a> , &JB&7©±T{;:*>gEft4&, & jb g ft ft . ^aKftli)*<tfUlbTli^, 
&m&?wm#m&m 9 z ±t \zn < mvimfe tt!. o \z < < ft o . tt#8&ji?g>±,c& 
fi£$tifciesttg©^fltt, sefttt **n*«» -s rztt>&£ l < ft tt#a 

tt»9*©Bli<b«. & JB £ ft ft , A*«Ybj*0$*«*»±BttH*»T*S*^. & ft ft 
. & S £ ft ft , £R« ft *©«iniKJ:S»*##&*ifc ffiUftl>. 
[0114] 

X Jt ( S / N ) 0*{b^«*^!yKi«l:attTiftJi2t©B)||3&t**<ft*J:tteJ:*E 20 
© # (OW) «»«iOlTSeu3 6l>J;5l:T'5£«)l:, lOnm^T ( <fc 0 # £ 
U<«5nmKT) t t 4 OiS»Jf S L H. 
[0115] 

[0116] 

* Nl ■ 8 fit . h c pHlftlrtS^fiiJtjf * H>. «f M « 8 »c »i , CoCr^&^CoC 
r X 1 £ & (XI : P t . T a > Zr. Re, R u , C u . Nb. N i , Mn> G e >. S 
i . O. N . W . Mo. Ti, V , Z r , B* 61tfn5 1 IS ttt2 £ A « 

[0117] 

mi8©Co§fIB3 0~70 a t%TS5:t*JfilU. H©16HT*tttf. # 
lifc'A^ t*4. 
[0118] 

* fc , "P H I 8 l: B , ±i2^&<Z>&JB&^#&ftft, & JS S ft ft . 

mm t itfefin. $ ecg^istf^tffli 8 & ± t k jr t> ft tt.« *UB**uTv»;nfi 

«k 0. # il T <& 3 . coyote & \z\$, Hfcftft**A,;E*fc»tt*«flj"rsj:£T 

<5J ffi <h ft 5 . ft ft <!i L T fit > Si0 2 , A 1 , 0 3 . Ta 2 O s . Cr 2 O . MgO 
. Y 2 O, . TiO a ft E ffi , ^Sift«li ITB, A 1 N , S i , N 4 . T a N , Cr 
N ft S. *» . *MJtft:«&LTtt, TaC. B C . S i C ft £ ifi m m VJ f£ T tb Z . 0»J X fit . 40 
CoCr-Si0 2 , CoCrPt-Ta 2 0 6 . CoCrRu-Si0 2 . CoCrR 
u-Si 3 N 4 . CoC r P t - T a C ft i'5$lf 5 : i Attt 5 . 
[0119] 

+ Pffl;i8*2>8£ftft> & M fcit® <D$ & M £ L X 1* . £&\Ztt IT . 4mo 

1 X « ± 1 2 m o 1 XKTT»4Ci:*«fftLH. SEtMl 8t«)i|{b«, £ JS g to ft , 

^«^!k#»<D^*g*t±iHieia*je>L*«^. *««sc^«i>ic*ft«. &«gftft. &mm. 

ft % # 1 f l , 4Mtt?®ISAt£. El4tt«a4a&SsBA. ajRtfc^oJfcTfcfcBMbft, £ 

* a ft ft . sfe.« k ft f tij i x l j n , &jK&?ft>gif<iK,ji8 *±Tfcs<tt««jg«i: 
fto^<<fto. K*wa8©±ic^fi)c$nftatt/iroieai4, Eisntsmasii-ttt** 

*3*:«>$?i;L<ft(,>„ £ ft , KtMl8tfflSft*, ^ISIEft, £JB&ftft©#*rft 50 
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tz^rztb. & £ l> < & v> . 
[01 20} 

«f nq S 8 © JP S « . Stt»ttJi4fcfctt«»tt8^©B;MISfcJ:*W£IS©«*/y'fyC 
it (S/N) ©S^ J ?'^^'N^K(i:^laai4T*S2i©[E@S^^:^<7S:-sc:t{c«fc-g>fB© 
f# (OW) ■^»»IB©fliT*iBC*&^J;5»c , r*fc*K. 2 0 nmFiT (iOjffSl 
< 1 0 n m « T ) tTSC^ffS UK. 
[0121] 

&K:±IB*ja©a«B»«#fc«iS-rs#a;©--« ( m 1 © » m ) toUTBST*. 
[0122] 

±B«fiS©MB&«#£SSift-f3fc«. # a ft as « i ± k . wttTii2, ie n m » 

OiSJt^. *^TRii5i£, )ftL<li^7X7CVDS, -f * > t - A Jjfc . X/W 
[0123] 

* , iiitti4$i)St5is, iMfc#j£#tfS£tt«4a£^j£&. mm am* n » . 

(6]±$ii:SS«)T-. gfffi&<4«4*^fiK», 7 = -;HBl « IT t» * * fcft; H. 
[0124] 

*8tt«*l tLTtt', 7 -IP 5 ^ •> A . 7^5-9A^A»OAK«»*»63tc**Jll*« 
Sffl^TfciHL if 7 ^ , t 5 5 -y 9 , -> U 3 > , -> ij n > * - /t -f h* . * - # > fc <h* 
© # & JB # *4 £ U £ # & Jg * « * ffl ^ T t> «k ^ . 
[0125] 

^5X«iiLTtt, 7t^7rX^7X. ijg A it iJ ? X # * K) . 7 =E ;u "7 7 X # 5 x t 
LTfiiafflCV-y7'fA^7X < 7JR/!r-hi/7X, 7* 5 / J"J h Jtf 9 X * 

& fl§ T £ £ . Sfc. SHt#7XtLTtt, Uf7AfgSft^7X*Il^Ct^Tt 

* . t 7 5 y ^ iSi LTIi, JR.fflO*fl:7 , ;U5=^A, gfl:7*Srn, £ {fc; & 31 & 

[0126] 

*8tS«lHTtt, ± B & JS * « , #&SS«©«® , C*y*ffi^X/S<;/:J'?££ffl^ 
[0127] 

* M tt £ « tt , ¥i5*®a£Ra#2nm (2 OA) «T» Sf * l< II 1 n mKtf* 5 
[0128] 

3; . * ffi O « /J\ '5 0 (Wa) #0. 3nm«T (£0jf£L<«0. 2 5nm«T) 
T & S © -\ •;/ Kfe«#±*-a-&*B«*flEIB»K:iibrv»*^A»6»*UV». 3g B © ^ 
■V>7r-g|5©S^0gl5. {SUJ ® SB © 4> & < <!: — J CV>f n^SlT R a 1 On 

mJWT (±0}f^L<«9. 5nm«T) Ofc©$fflHSut*«l^A2/HOifr$^tt 
l:i^T»$U^. '> 5 *a 0 (Wa) . WA(J, *HJSffl^Sa^^HP-12 (KL 
M-TencorttS?) & ffl ^ . iSlJt«6H8 0MmT©«ffi ¥ ^ ifi J i l t i ^ t 5 i i 
T* £ -5 . 
[0129] 

-r * . 

[0130] 

#»tt*«i±fc, «;ittT«i 2 i, ib is] «w w m 3 i . mm.m&m 4 & &m nun 

(Sl:ffl^5f t>;^ll|Sg*ti o - 4 -10" 7 PaiS5JT|gf5. ^ r > A* 
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[0131] 

tt«ttTiI2*»t«Fffli«j|&tS^7-S:iiStS^ilCJ:oT5 0-4 0 0 n m CO 
[0132] 

FeCo, F e C o V ft £ ) , FeNi^-&&(FeNi, FeNiMo, FeNiCr 10 
. , FeNIS iftfi) , FeAl*-&*(FeAl, FeAISi, FeAlSiCr, 
FeAlSiTiRu, Fe A 1 O&f) , F e C r ^ & (FeCr, FeCrTi, 
F e C r C u ft E ) , F e T a & & (FeTa, FeTaC, F e T a N Jtt t* ) , Fe. 
Mg^-&£ ( F e M g O ft £ ) , FeZr^^^ ( F e Z r N & £ ) , F e C & ^ & , F 
e N * -& & , FeSi^£&, FeP^^^> F e N b & & , F-e H f FeB 
FeS60etXai«#f4FeAlO, FeMgO, FeTaN, FeZr 
N*#tf*i:£:#*TS5. £ S fcl , Co£8 0at%«±^WL* Zr, Nb, T a , C 
) r, Mo^<D5^^ft<£fcl«£^WL, 7 : &*77XiattLT^5 l CoZr, 
CoZrNb, CoZrTa, CoZrCr, CoZ r M o S!f Ift t> © i I T$ 

tfSilfctfTSS. 20 
[0133] 

± ib <d 9 - v y h it mttiktz & y h it tc \z mm & & * - 5* v h $> 2> * 

[0134] 

3 £ 0 . 5-4 0nm (ffSL<Hl-2 0nm) ©Rlt»tft5. EfiUO!ll3 0» 
«l:»^SX^y^«^-yyKO#WtLTIiRu*^4, N i & & , C o & £ 

[0135] 

[0136] 30 
* r , lft«Sttflttl4a6X^^?-y*;h8ffl^TH*i:X/t*;?Si:J;D» 
T £ , ^/tyJJ-yy hibTIi, (Col4Crl8Pt) 90 - (Si0 2 ) 1 
0 {Cr^#Sl4at%, P t^til 8 a iS»C o *6 ft 9 0 m 

^ o'l S i 0 2 )5^ft5Sft»i^AM Omo 1^1 , (ColOCrl6Pt)92 

- ( S i O 2 ) 8 {Cr^^ai0at%, Ptttil6atX, 8«Co*mi46 
ItlAtf 9 2mo 1 X, S i 0 2 * 5 & Sftft«a«*« 8 m o 1 %} , (Co8Crl4 
Pt4Nb) 94 - (Cr 2 O . ) 6 {Cr^*S8at%> PtttlHatX, N 
b^W»4at%, a«Co*'6as4iajJt#9 4mo 1 Cr 2 0 3 *^ 6 ft S Bf {fc 

fta«*Umo 1 , <Oi, (CoCrPt)-(Ta 2 Os). (CoCrPtMo 

) - ( T i O ) > (CoCrPtW)-(TiO z ), (CoCrPtB)-(Al 2 0 40 
3 ), (CoCrPtTaNd)-(MgO), (CoCrPtBCu)-(Y 2 0 3 ) 
, (CoCrPtRe) - (Si0 2 ) ft 
[0137] 

m it m <D ^ *T 5 « , C o , C r , P t ©iI[:^lT, 3mol%R±12mol%J^T 
?S§:t#Sf^l^, ^?6(:!if^ l< H5mo 1XH11 Omo 1 % & T T & £ 0 
[0138] 

■ m&&*mt2. S5fcttH3l:*fi5l:, 8tt8?4 2co±Tfc»ft»4 l^KrBil 50 
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. ^«tbtittSf4 2!(i?H4g4a$±TI:I^ittt!KlI ( 0 2 #t jg ) # b£ $ 

? © # m . » 8g <b * + # t ft o . is*ibTiB»ii*feBSfc*tt*>''fx*«»*u. & & 
m&m\zmistzm^ / j -r x it ( s / n jt ) *m# s n ft <. ft * & «> » * u < ft n . 

[0139] 

Sttl4 att, H 2 fC ^ T «fc 3 K . ItCIftStf 4 2*«»»LT^Ii^ i^ff $L^. 
* fc . tt«tt«C : f4 2a«attS4a*±TK»Hfctttt«JB (E2CD«jt) * * £ .£ *» 
» * t, ^ . i!©J;5ftj8ift£J&f£-rst::«. ± 12 W £ 5 ft * - y >y h « & £ i£ 5 & rfMc . 

[0140] 

C o*±fi£^<i:-ri>i:i: 1 fclC'>ft< £ t> C r £ ^ , m<t®Z'$/vtz$tmfr*>ti.Z>?-y 
y h £ & m l> , Mfcizm^Z^^yrtfaltM&mtflO- 4 ~ 1 0 " '.PatftSSTj* 

ftJStSA^-IJO. lkW~2kW<hb, ftfl^miftitStS^^-SjSSitS:.!:!: 
<k 0 > f?rM ©K/fi £ » -5 0 
[0141] 

£ <D & . XA7^KXOI*lf 3 P aH±2 0 P aKTit50i)«(flT*5. WL 
tt 9 - « T £ -5 fc* & < IS 5£ L , ^a-feX±fF$tl-5teHTfig^^W^g< <t £ K 5 *t 

[0142] 

. ^s(cjsut^^$.-5^«se^^x, t> u < \t m -fi & m io l r & a> s ft n . 

[0143] 

. ft ^* *l CD # x £ gij * A L . f^/^taSlT^ibS:^. 
[0144] 

£ m 3b Z> (r» \tM mhL<l,tm^<DWimmthX\t. 7J^>I;MLT20vo l%PiT ( 
iOlfiKlil 0 vo 1 SiHT) T*5:t*i)f*l/^. 2*&£t>l£Bt*«>fflnS*< 

[ 0 1 4 5 ] 

m X « . attS4aibT (Co, « Cr, , Pt) 90 - (SiO,) 10 { C r ^ # 
3 1 4 a t % . P t^f II 8 a t X, 8«C oi^ S:5 4iasE*« 9 0 m o 1 X , Si 
0 2 «>5&48ft*ft)S*«l Omo 1 X} <D**i|ef£ffl^-55!§-&«&#<i:LT> X <;/ & 
m ^ «7 - tt 0. 4 k W , EAtt6~8 P a, » lillll 1 ~ 2 v o 1 J( 7*4 C iijlff * 

[0146] 

£ . itt@4 a S^it^B. llCftOSEE (IIB i as) £ EP *Q "T « H 

[0147] 

i a s « - 1 0 OV 6 0 0 V<D®.mTW)m?Z>Otf&i£U^. ± f 5 IE B £ iB *. 

«tt8£-?©ttllte. I2fttt£»ft£:fc^ftat&*;taDffSL<ft^. S^c, ±13 

teia^^Tabs^^. 5»«atf#snftnfcie>$fi:L<ft^ 0 

[0 14 8] 

# d . gf{b®jS:-g'*ftiiattS4b*x/i-v^^-y^ h * ffl v> t Pi H i; x /r> ? ffi i; i 
D»*t5. ttt!4bl:iLft»»(tl / TH;, W *. tf , CoC rlTIi, Co 16-2 
8Cr {Cr**«l6~28atX.»»Co}. CoCrTaJ&Tte. C o 1 4 ~ 3 
0 C r 1 ~ 4 T a (Cr##gl4~30at%. Ta^^ftl~4at%, SSCC o ) 
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, CoCrTaB*Ttt. Col4-26Crl-5Tal~4B {Cr^#fil4-2 
6 a t % s Ta^W«l-5at%> B^lil- 4 a t % , S S C o } , CoCrBN 
d^T«, Col4~30Crl-5Bl-4Nd {Cr##ai4 — 30at%/B < & 
m m 1 - 5 a t % , Nd^^gl-4at%, o } , GoC r P t B|TMi, Co 

16-24CrlO~~ 1 8 P t 1 - 6 B {Cr^**16—24at%, P t ^ W » 1 0 
-~ 1 8 a t % , B^WSl-6at%, SSCC o ( , CoCrPtCu&Tte, Col6 
-24CrlO-20Ptl-7Cu {Cr^^»16-24at%, Pt^#»10~ 
2 0 a t % , Cu^W*l-7at%, Sgf C o ) , CoCrPtTaNd&Tte* Co 
16-26Crl0-20Ptl-4Tal-4Nd {Cr^#fil6-26at%, P 
t^W»10-2 0at%, Ta^#g.l—4at%, Nd^#gl-4at%}, Co io 
CrPtNb^Ttt, Col6-26Cr8-18Ptl-6Nb{Cr^Wfil6-2 
6 a t % , Pt^#fi8-18at%, Nb§fll-6a t%, 8S5Co| Ol, Co 
CrPtBNd, CoCrPtBW, CoCrPtMo, CoCrPtCuRu, CoC 
r P t Ref££<D$tn&$>\ f f2>z£ifi'C%2> 0 
[0149] 

[01.50] 

) Co$i«»ttStit)l:^a:<it,c r — 

y h * « « L , t>A«l4Xa*#l 0"' 4 -10" 7 Pata**T* 

8tf;ttlT\ X/V;^XtLTAr^^S»ALTX;t7^iSfT5. £ CD £ # , 20 
^*7-tt0. lkW-2kW<hb,&«^P^<h«^T^/^»7-^^gi!t-'i)^chJC 

[0151] 

d <D m % ^/ty^«XOffi*tt2 0 P aaTT»5:i3l«ffSL^. 
[0152] 

[0153] 

, * ft -6 ft <D 13 X £ BU * \Z m A L % f ^>A^Tl^ltt)^Sb&^ 0 30 
[0154] 

a#»S^I4R*feKttB*OSJlDlt LTtt, 7^.^>i:»lT20vol%HT ( 
} iDffSKttl 0 vo 1 % U T ) TftSut^if S g 3g & -5 V> & m <D Ss UP fi 

^ $ * * & -t n a* ^ ^ & 0 x l, < & v> o 

[0155] 
[0156] 

KtJi^SUi. OTAtf» 7 : &Jl/77"X^7XSffl^fcSSIi t 3 0 OtHTTS^: 40 
£ 1fi m £ b ^ • 

[0157] 

ttibfcttiT8l!i4b^l«t^:tt, Bttl4 bOC r fltf^lfrl/, 
[0158] 

PIAtf, Stti4 b t IT, Col6Crl2Pt4B (Cr4til6atX, P t ^ 
#11 2a t % , B # W S 4 a t % . S«CC o } <D«»*ffl^*»^G>*fMaU iP^SS 
«5l80t- 2 2 0 t, ^^^HI/^-lkWaT, ffi * 2 - 5 P a , # X 8s SO ft 
b,"C**di«««IF*b^. 50 
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[0159] 

£ ft . fl&ttJi4b£fi&HS-rsiSS, *attS«lJcftco«ffi (IS B i as) £ £p So 3 C 
[0160] 

ISB i astt-lOOV 6 0 0 V OftlfBUn t 5 O i L ^. ± IB Ifc ffl £ j@ A 

* » . itttf oteatt, 8itntsafe5itfti)'*5ft»jfn<a^. £ £ . ± e 





tf & 








It £>& £ 


b < ft t> 


o 






[0161] 
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. '£ » © ^ ft , 
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y * ft 




■/ 5 X V C V D ft 


* tt ■€■ 
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ft ti jg 5 > t 


* tt A - 


# > £ ± 






[0162] 






















sec, # h € 


5 ± 


tc 


tt 
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S \z f& b - y 




ijl-f 




CO 7 y « & & » SI 




^s, x tr > n 


- h 


ft 


ft 
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& m ^ t m * b 


. isms 


6 * ^ -r 






[0163] 






















*»9i Kffi t>.T 


mm 


b 
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ft IB ft tig # tt , 




* 1 ± K 


'> 


ft < t , B ± co 


^ CO IB (o] 


tt £r ©] ffll T -5 BB 




IP 


m 


3 


<t ; fl: * A M 




£« l \z 


*t 


l ± \z m m \z gs ft 


b ft mm. 


Sttl4t, ft 


a s 


5 




*« 




IB ft 


i: * u T 








ittlf»f« b 


. '> 


ft 


< 


t 


1 Jf * C o £ 






t> 


t;p t £ 


*> \z m it 


«kj * ^ a> *f at 


S 4 


a 




b 


. ftf}<0 8&tt« * 


C o i£± 




T 


C r ifb 


% £ # s 


ft H a tt JS 4 b 


t -r 


* 


t 


t 


* ttfft H . £ 


n ti o 




CO 






Id & 




•5 




/ y -f x it ( 


S / N ) 


* * <h k: 






. * & jS» 




( - 


H 


n 


) 


Sr Ip] ± * ■& Z> £ 


t -cm 


6 €#14 






Sfc&n;tiBft4#t!fe 


( 


O 


W 


) * m l rz m w 


£ f# 5 d 


£ *t T * 


■5 







[01 64] 



0 12«#^Bjcoi&|OBft«£gM©-fiaj£^-r«H&EIT&i9> (a) «±^«fi£**b 
, (b) liSgA-y HSSt. c:ci;StS^IBSS4gitt, @ 1 l:*t«EKSf t§ 
S3E m 13 ft 4» # 1 Oi, SBMfEfti*#l 0£Utefg»i$-&^«^|g«)gBl li, 

«:i 0KH}tf$g£fBftS£-r&S&^'\-;> K 1 2i, ^ « I g a 7 H 1 2£^MtBfti«^l 0 30 
iZttl,Tft1tim®2-&2>^y H ffi Sb 1.3 t , IBftS^fi^ffiS^ 1 4 t S i A T ^ 5 . 
IBftff^ft^MSm 1 4 , *|.fB53^6X**nfc5*-^*«iabTlBft«^*a«'Vy K 

1 2tCiiofcO, « ft y H 1 2*^e.C0?|^«^<&«aSbT5 :? -^*^SBfCii|.5C:«i:^T 
**i3tft^ TV>*. ^^^coffiSftKft^fe^atcffl^^.BSft'syK^fctt. 
^ibTg^JSSftfitiia)^ (GMR) * fij ffl b G M R 31 ^ ft t* * W b it , .tDfiSfBftSB 
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[0202] )0 
BBF&]$!lPJ13<D_b.tc, (Col2Cr20Pt) 90 - (Si0 2 ) 10 (C rttil 
2 a t % . Pt§fl20at%, SSfC o ffljj S 9 0 m o 1 « , S I O. 

SSftftSlOmoUli^&S^-yyhSfflU, X^y^E^JiO. 7 P a <t L T 
a<4»4 a?: 1 0 nm©JP£TJgfi£Lfc„ 

[ 0 2 0 3 ] 

& K . Co20Crl3Pt3B {Cr-^*«20at%, P t W « 1 3 a t % . 
* « 3 a t % . 8e SB C o } ^SftSJ-y^SfflUT, 7 i-ff A ^ 3P a t Ltl 

) ttJi4b£10nm©J9£jefifcLfc. 
[ 0 2 0 4 ] 

^^tCVDftCi^f 5 nmOffiSI 5 SI^Lfc. ^ H T , ^^-vtr>^ffilrj;D 20 

A-7;i/*D#ui-f ;M>^^5iti6 sifSi, SB ^ fa ® & # £ f# . £ iffi #J 

5 4©J&^fBiiiS#©i¥ti5*g^£ig 1 0 IC^Lfc. 
[ 0 2 0 5 ] 
C * 1 0 ] 
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[ 0 2 0 6 ] 

{^mms s-e o) Bi«)M0iia3<z>tt»«£i o^^L&«»^^Afc<att, ^js^j 

* « 1 0 l: S b & . 
[ 0 2 0 7 ] 

hp>x/xy^«« (7*A;ttt«c-30io) o*i?t>/tfti:**iT, M » X so 



( 34 ) 



JP 2004-310910 A 2004.11.4 



-4Zr-7Nb {Zr-£WS4at%. Nb^W»7at%, ^gfC o } O^-y-yh 
£ m 1 0 OtPiTcSMSTl 0 0 nra0«ittTil 2 t ^ A 7 ^ U > ^ I: J: 0 
Jffc « L & . i©IOfiftISfgB s (T) t m m t (nm) OiB s • t ( T • nm) 
#12 0 (T-nm) -?&S££$&Wr3ttftttttM£SB ( V S M ) TW^bfco 
[ 0 2 0 8 ] 

±E«8ttTiI 2 ©±l:R ui'-yy HSfflUT, 2 0nm©JP£Tfi£ffilL. ffi fa (M ffll 
B3H&. 
[ 0 2 0 9 ] 

E|6]$!lffll«3©±fc. *r B 1@8tLTCo35Cr {Cr-gWS35at%, SfC o ) 
O^-y^SSHT, 2 nmClS^I^bfc. 
[0210] 

<F R53 Jf 8 <£> ± I;: (Co, , C r 2 „ Pt) 90 - (Si0 2 ) 10 { C r # » 1 2 a t 
% . P t^ti2 0 a t SiC oO^^adSi 9 Omo .l X, S 1 O, *>5&5Sft 
IS1 Omo U| FSfflM, 7, /I >y 9 EE 2/ £ 0 . 7Pa<fcLTmttJf 

4 a £ 1 0 nm<DJP^TJg^Lfc. 
[0211] 

# K , Co20Crl3Pt3B [Cr^W»20at%. Ptttil3at%, B # 

# S 3 a t % > J8 $5 C o } fr545?-y»; h S 1 ^ T , 7/t 7 A J 3 P a i ITS 
tt « 4 b £ 1 0 nmOJISIfiELft. 

[0212] • 

[0213] 

( * J6 #J 6 2 ~ 6 6) *fflS8*^8^^Lfc#*sH;:&*.fcfi&«. ^ M 6 1 |;$DT 
SSai2®«i#:£fP^tfco £ © Hi JS #J 6 2-6 6©BS^IB^J«^©l?«i^«S^l 0 \Z m 
b „ 

[0214] 

(*j£#j6 7-7 8) mm.mti-m 4 <d ttm , muax x « s«b i a s^©#:#£. ^ 9 

~ 7 8(DigEiS|ftOSiif $S 1 l (C^Lfc. 
[0215] 

[* 1 1 ] 
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[0216] 

* 1 t*^T. ^JS^JStitfefiajl, 2, 4. 5. 6, 8. 9, 1 0 t CD Jk«!^ 6 . 

. ®^^t%S•$^fc•SStt«©*.cDitt^0lJl 1 2(Cjt^T, iS»SSK^^J5gfig# ( - H n ) *i^C 
S d i fi? £ . 



( 36 ) 



JP 2004-310910 A 2004.1 1.4 



[0217] 

nmm 5 t tt&m 6 , 7 . 8 , 9 * s . * & w \z * n t \t , 5Btt«4b<tLTCo 

*ifiK^t-r«>i<*:fe1c^7i< i!)C r & & /u T to* ZL £ ifi m W 1? %> & Z. £. # 8? -5 . 
[0218] 

*««liJt«E«3 0Jttt*>6. Stt«ttJl4*JBJ«-r*K:*;fc»J, d>tt<£t>lJittH* 

ft <m * ^ ^ £ tt a a» * s t * c iAt^*^. 

[0219] 

5 , 9~1 3 0tt«*6, Kft«««trB1ll4 aO*ft*0*|fitt, 3mol 
% & ± 1 2mo 1 %HT))'!f SLl^iil^S. 
[ 0 2 2 0 ] 

& 1ft 01 5 . 1 4~ 1 7(0lt|{*i6, Hti&ttflfil4 aOC rttlli, 6 a t % 
±1 6 a t %£*T##£L^c:<i:ai$!-5. 
[ 0 2 2 1 ] 

5 . 1 8^2 O0ifcK»6, |jl:lit«trittl4aOP tttlll. 10a t % 
Ki20a tJfBTiiffnwEiiJijlS. 
[ 0 2 2 2 ] 

* * 2 fc * H T . ^MM 2 1 - 2 5 0tt(S*6, Siftft* ^Sft l>S)tl 4 b OC r t 
#fi«, 1 4 a t SiH±3 0 a t XaT©t«iJfff S 1/ t> : . 

[ 0 2 2 3 ] 

#1 JS t»J 2 6 ~ 3 0 © Jfc « 6 . Wt it ® * & t£ ^ m$t m 4 b © P t^tllJ, 8 a t % &> 
±2 0 a t X£t"F©«efflj&»#$l,n 
[ 0 2 2 4 ] 

£ , S2i0. &ibfe£^tffiBf4jl4a©g?ft;^f;i, Cr 2 0 3 . Si0 2 . T a , O 

4 . 
[ 0 2 2 5 ] 

iaKtt§4l:ftfon5tffltL-T, Co. C r , P tcil:, B . T a , Mo, C u . 
Nd. W> Nb, Sm. Tb, Ru, R e <D 5 % M tf tl 1 S ± © te * *< S * tl T <A T 

£ fc> fc H C i: *t ft? ^ . 
[ 0 2 2 6 ] 

[ 0 2 2 7 ] 

* 4 . « 5 . 16*5, sacisstt»4©«fig^3a^©mttH*e»^figbT i b*s^^^ 
d £ at 8? * . 

[ 0 2 2 8 ] 

« 7 . *8*i«*94>6. sajKttS4©ftie©fiStte©rat, #m&m 9 % & i&-r z> 

[ 0 2 2 9 ] 

s . mmm&m 4 © « & <t l- t . »ffc«£*fc«tt«*tt&ji»fife-r*;:£a«T?**£ 

[ 0 2 3 0 ] 

SI 0*511, ElSlSSlI 3 t Lt, Ru. Pt, P d©h c plllt^^I^^iOffi 

t , mit®. & r & ft 4fc . A*i^t'^b«*•^^«*r»"t)«■5^:^:«^T**i^3S«»*.■ 

[ 0 2 3 1 ] 

* , SlS]$lii3iIili8ttl4ffl^l:. "PMI8 
[ 0 2 3 2 ] 

* 1 1 * 6 , lIH!|4?l«f5fec«xi»iitflSB i a a K J: 0 . t* tt *« 
[ 0 2 3 3 ] 
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[ £ m <d & m ] 

H±KWbft±5C, # ?B IS <D & IB it # . *«tt36tR±K:^«c<tt>. is±we©- 

tt Ji S 0 , '>ft< ife ll^C o$iffi»tt5itt)l:P t St*. ft <KT* £ A, 
£ a te S T? & 9 . ffi©^a<tt)lI*iCo^i^»it5i:ifci;Cr$^«. 1 ft -ft 

ft*«ffiJtStlS4l*fc*J»tS«^/'y'fXJt (S/N) 6*ifc|S|±t5uiA«T?*. £ 

fzmm&mm f&mfr < - h n ) & ft±zitzzt'zmm*>€&&t>fin±i,\ s t s n t 

12 & # 14 (OW) Z G L fcUft * 2> Z £ -? 2 Z> . 

[■asofflftttKfn 

[EI 1 ] #»HC:fett*««E»»fc©-0fl©«jS*3«T««EH-I?»*. 

[03] att»fc*nT«ttttf*»tt««ijftfctt6>!t^»^*w-rBTr**. 

[04] MHii© 1 «i£it@T*5. 
[05] MH*«<0i©Mi£itiTi&5. 

[06] *%&£&tt«ft&ffiftj%#CDft00!l0ft&£;i*'r ME -ft 
[0 7 ] *3^£«t?&ttftCftft#0ft0 0j<Dftft£^rftftSH-?&S. 
[08 ] *£BJ(c^tt^a^fS^«#:<Dffi(O0iJcD«ji<£^-r^^fffi0Ta5-5. 
[0 9 ] *ftfttC&tf«BftBftft#®ft0ft0ftft«jKriEffSBT&«. 
[0 1 0] *ftft£*l*&ttfteftftftOttOffloftjft«KrjEKnBg-?««. 
[0 1 1] *£^t-^ttsam3B^«#:cDftilC75 0iJ<75«jfi*^t-i^»fB0T"^-5 < > 
[0 12] ^^ISroaitBiBtgllffl-iJStlRISETa&O, (a) « £ # * e£ £ ^ 
(b) lig^A7 HSSt. 

[ ft * <» m m ] 

1 # at « s « 

2 %kM&Ti&m 

3 eifiuM 

4 siaatts 

4a, 4 a - 1 , 4a-2 ftft 4£l £ ^ A/ fc* SB JI 

4b, 4 b - 1 , 4b-2, 4b-3 ft it & £ * ft W ft ft B 

5 ill 

6 iH»S 
8 + M ft 

9.91,92 * B ft ft 

i o ft£lB&ft# 

i i mwmmm 

12 a % *\ y H 

13 h'in$ 

i 4 ia©s^«#«is^ 
41 mit* 

42,43 SBttli^ 
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[^tttt jE«] 

[JfittiB] ¥ J$ 16¥ in 8 B (2004. 4. 8) 
[ ^ m. Wi IE 1 ] 

[MiEttmmm&'iwMm 

IffiJEtigi m b % ] ±x 
[ *i IE © [*] £ ] 

i » «f m * © *s a ] 

[ » * fli l ] #8tt*«± *±©JiOEltltt*«»-r*ErtItliP»fc. a 

<b*ft*3&»#«tt*«K»U±KSilfciBl*]UfcSitaittJit. «iiiiJ«»lt6ftfcl 

AEftlfttt K *5 WT . 

M IB S It fiB B . 2S«±O«ttJB*»6tt0. *ft<ifclI>CoSi«»tt5i 
tfel:P t SMfc $J £ A, £ B T & 9 . |©'>S< tfe liAiC oSt^^iitS 

ib m m # . 

[ » * * 3 ] W C Bfc « #« . Cr. Si. T a . A 1 , T i Ot *« Sltfft* 1 a«K± 

o#att*«o»fl:*Tf** c t $#stfr^tt*)S i Sfctt 2 o^tn* i * ib « © 
m fs. ib ft « # . 

[l»*JB4]ll&EBMfc»J&<. C r , O , . S iO,Cl>fn**6ft5Ct*l»l'it4i 

[ hi # * 5 ] we» ft ^&*£^£8ttJ■c s m' o 1 x a ± 1 2 

mo 1 %BtTT*S££*4*«£**l»3iiJaiftWL4©wrft;frl*CE«©a»E» 
WE # . 

[ tt * 3« 6 ] Aft E tt ft t? 58 B . Co££j5£#<hb. Cr-&*«**0atX£t± 

1 6 a t % fit T . P t^tliU 0 a t % Ul ± 2 5 a t « EIT t? » 5 C i t t 5 B 

* * 1 ft W L 5(DMfn*> 1 JS»;:E«©SB^IBfti£#. 

[ HI # * 7 ] ffiEttfctt&^tfttttJIftt, B . T a . Mo, C u . N d . W , N b . Sm 
. T b , R u . Re©5^1«tlfcll«ei±©7C^St*, ■5-©-&«-©-&*ga*8at 
U^TTibJ CI i^#Si[<i:-r-5W*Jl 1 ft w L 6 CDUf n*> 1 JSKEttQ&A.EftJKtt. 

[ M $ H 8 ] tt E & 4b * ^ * ft W tt Jl . Coli^»tL, C r^SiiU 4 a t 
% &L -t 3 0 a t XHTT*6i:i'*»«it«ll*ai)!i:lra7 0V>f Jl*>Hi:BtO 
E£ « IB ft ift fle . 

[W#J*9]IWE» ft & W8ttBa». Co£±J5S#iL.. Cr£««*tl4at 

%EA±3 0 a t XHT. P t tti*<8 a t % &L ± 2 0 a t X KTT* 4 H i * 1*1 4 t 
5 fit # JS 1 ft W b 8 OV»fn* 1 HKEftOttAEftfttt. 

1 0 ] M£HEft4fe&££fcWttttJ|4t, B . T a , Mo. C u . Nd. W, Nb 
. Sm. Tb. Ru. Re(D5%ItfnfcliS£t±Ojc*St*. ■tW'&SfWiFWft^ 
8 a t XPJlTT»5i iS1$ait58f*Siata 9 0l»f n*uat:E80Kgl3S 

[ ffi * JS l l] lift IB S « 8£ tt B tt . «fci»**t»»ttB©±fcStfl:«l&**SfcwateBa« 
R»6nTH«:t.S#ltt5»*|l ft W b 1 0 OHf ft* 1 HKEttattStEfttt 

[ flr $ * 1 3] fift E ^ « a & b , ttfl;<ft***ftnJ■*2»JK±^^■T?^»«^:^:*1*« 

1 ft W b 1 2 OHfn» 1 «K:Ett0>8SlE*fttt. 
[ tt & 8 1 4] KElItttltt, BttH£«tt«fc©rafc#«te«**lxT wants 
»«it5l*flUni 1 3©wrtl*lJHCE«©JKaESJKfl£. 
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[ fit # jg i 5] *& e s a $ & « iijSMMMJLMJL^MMAJi^ thu^ 1 ooaiaf 
^ <p ± ± JB <p"tt ft g> li ? a* rit g L t l *f J6 ft T *t )S I , £fcttTjjtc&3?lftg>iE§ 

<t t « # i ft l i 4»nfni> i HtcgBBto&AiBftJKtt. 

1 6 ] mm±mt-Fmt{t. — Gtimmmo t & 
&iz»m&mn *> & z. ± t-r 1 § fcEft<p«ftKftf«tt. 

[ ft # JK l 7 ] #ftf£g«±f::4>ft<£<fe, it±OSOiBlBH4&(Wffli-r-SEl6]iWWiBi:, 

wifcmmm&m £ z m u Jzom&mT- . i!> ft < tt> n$c o$is»it5tt 

fel:P t S^*, SMt«***,£JB£L. |(5'>&<tUl*CoSi)S^i:t5it 

[ » # jg 1 s] ttcftftfee**, toitcttts^ri/fcisiaf^^fti/ 

» IE ft ft # © « aft * ft . 

[ ft # js 1 9] tfrfesisitattjitt. Bfc^b«*$tf«tt«o±fc»^«*^a;tt^attji*t 

H:W-StlTlr»*i:£«*«£T*»*3Hl 7 * tt 1 8 1 3StC|B«<OSS»l3ft 

&#©sa jg^ft . 

[»*I20] «r IB s ® & it jf « . m ft; ® *$t^J■*2J■e^±fr^T^>*^:i*»«^:■r 
i-r^ft^^ i 7 ata 2 0 © ^ rn a» 1 «rcGtt<attft8Bftft#:c!)ttjfi;gr&. 

[«*3S2 2] WIB^itattS«, ittIiH4ii©flt:#attIStLTi>s:i:& 

1 7 a ia 2 i©v»rn*»i«iciB««!)a«ia»«iE*o«is*ac. 

[ ft # Jg 2 3] WEitIli.1 a«fcO«ttM»5ta8^. Tllcfe?. 1 cxDfeSt^ 

o±i:ii|g) 1 ■3o^iaf A^fiit 1 mi td&jfci, a fc a t ■ k & a 1 © ^ a & 
ait59*s 1 _z_ft ^L2 2<D^-rnA^im\z^momn.mmm»oymm^m> 

2 4 ] ffflgB ± Ji tTBfcft; -;fra*gMb^£^tmtt«©£gfa;frfcmfc^£^ 
£ft^attJiTfc5C<h£#St<h-t5gif:fc3ji2 3 ICfEife©fiB^f3liiig&. 

im#m2 5] HtrtBSii[estts*^fi£-r-5^, fiKM^7,icg?ig^x*^iD-rsc:<i:4#^ 

<!: T £ ft # Jg 1 7 ft fr> L 2 4 O.^fft* 1 JHCfB*©8BE^ffiftfflE«:©$83i^ft. 
[ ft # Jg 2 6] ft ft IB ft ft ft £ . Kl8ftBftft#:tc1f$g£jEftPI£t-5ffiBft'\-;/ FiSI 

«©ftfteftft#T*S£££!ftft<i:-r*ftftl3ftS£ftft. 
[ 0 0 0 1 ] 

* 58 w « •. #«ttas«±t=^ft<t"b, ft±QftQeffltt*M«-r«BiftjMfiJi&. BHt 

ftAN#£ftttft&e#l±eaftKEffll,fc3ft&ttft&. SSI i nft«g 

ib ft ft # > *ommfi&&&tfm^mmm£.$im\zm-rz s b<nx'$>2>. 

[ 0 0 0 2 ] 

[«£*©&*!?] 

iatBifitiiO-tT$5;\ - Kf-f Xi/ 81 (HDD) \t . JRtt-tOEftftftj&t^ 
^6 0XSJ:Tl|iTiH«'6'*O«Sltt*<ttbnT^*. *Ofc»l:*ES«SE 
'fcftbfcftftBftffl'Ny K © ft ft , »«Bfta#OH3e*«aJ&6tlT^*. 
[ 0 0 0 3 ] 

SL SE , #ftatlT^*«*IBft«*««K:»«SnT^*«*IB»«#:tt. £ K , 58 Bl 



( 42 ) 



JP 2004-310910 A 2004. 11.4 



ffl t tt , a<bWI*l$^^$ftWCliTfeO. C oS^^fflS^, Cofflhcplg«)c|(D 
d i T* ib 5 . 
[ 0 0 0 4 ] 

i:cDJ:5a:Bl*l«ftEft»#Ttt, US E A ® « ft "T £ <!: E A tf y KOI F$f:0ffli 

& g © # « a* * £ < & o -r £\ j»»&#»*fc±0E»s£Wtt#«ft-r**rtetta«** 

[ 0 0 0 5 ] 

d ft 1;: *f b . tttlAOtftiAiiti^tiKKeillLfc. ^to«J>«S«««IB««t#tt 
. »E»S*ftU&»»ct>. E«lfyh|1II©«»«*K4J»t*Ka*<o«»jS»/hS<. 

& h* * h m n ffi & eg $ n -a fc * . y-fxo*iio38««i^6ft*. l- a> * . its e e te s as c 

# 5 B li t' h # « © M '> a< '> ft: < T T tf © . 

*jifti**»Tij-!3, £»ra^ESfciiufcj&#©#tiiatji3g$ftT^.&. 

[ 0 0 0 6 ] 

ifi * T tt . BXeft«#®IftSXEft«Kftj:V^iac«A«'t<. £ it » tt A £ *t 

# a a *s y h t » is -r * ft © \z , mrnmx- $> z mw.m&m ii s « t © raic . sn^i^i 

Sft50t8tt#»4>6ft4I*»Jt*iti:J:0. # S£ ® ^ Hi. *»E»Aft;©M© 

a*©fflAD©ja**j*i±s*fcBt»E»«#36»a*sftT^*. 

[ 0 0 0 7 ] 

Bt»OE8Bt»tt*. f& J§ S Wtt . EA#$fffiK&^T#tJlT£-5 ! fe©-Ctt:ft.<, 

cft6»ttt«n«««iB«at#*«»as'ftT^fc. 

[ 0 0 0 8 ] 

tObttE»«t»ttiUTIS&»t»l:*mi^t>''f Xott ( s / N it ) £ * £ 
< t5K S/Nftt. gftS£^»tt©ft±©isg3ite« H ft S © A E A 8 & ft K V» X \t 

•xmrnrnx- & % „ l *» l . u02flittffist5ii«*ti < -**i^±**ft«, - * 

[ 0 0 0 9 ] 

illgEg«*fflHI©-oHT, B»B4*ff 5 8ttIfc-«»feC o C r P t * 
©JS£t!l=Jf£fflv>*<!:, CrCitt«!^t»T»0, A tt It? O * 9 tt ft: 3MV . fit «B ft * «fc 
tf«««fcffl£ft'*** + #£&*fc*, A#fcEAS£AttJ&«#&ftK<^. <h V> 5 C £ 
* tf S ft -5 . 
[0010] 

— * -c . ifiiiESttftioifiiTCoc r p t IC A ft W A, £ # S #U fl! T S H £ 

*< Jf £ 3 ft T ^ * («*.«. A ft X fit 1 # HB ) . 
[0011] 

[HWXi i ] 

# W 2 0 0 0 - 2 7 6 7 2 9 4i « 
[0012] 

H © «t "5 ft: A A tt , C rHrCJ:4ft0l:ift*S«5 Hif. iKi»tei%#T^ 
[0013] 

L-^L. ±E©J:3ft:«#Ttt. + <Z) C r Ift I S i I , ftDfcAft**«iOl,fc 

# ** £ fl! ^ * *< . C r&;boAa*^ft:^;fc©AttB'P©At£& : J lc P©P t it m & & < ft: 0 . 
Attfi¥©AAJ*#te£»Kuj&«**<&:*fc«>. «ttJi©«a*3J«**<ft:0T#, ^ 

[0014] 
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M <D £ T Iff . + # & 12 ® £ £ £ & 5 # J£ £ <h 5 & g & -5 . - 2r T . & 14 if CD » ®| 

-fb-^C r^W«<OitiD(C t fc-S,ffiStt!fe^©l^mS^tt^feKu<£T^e.(C««a^, i£ a is: 

$ < ft 0 , t»4Rt*lti)ijl6ft»<)S;S*tft*«»«. * <0 » * . M.ff ft 12 © fc jg £ 
[0015] 

=kr>T, iS^#^tt©i*]±t, K SB ft 82 » + f 2 S « £ *& & , ttKAtffcx-*© 

E»*ttt»^fi4«ffc*»t*fli-^iy-fx©it < s / n Jt ) «fe-3fctt&eftjKttdfa 

[0016] 

*»HJ«, ±IB*«fciR*Tttanfct>©-C*B. f 2 S £ <|# fife . l8ef#tt*|S|J:J 
tf. ftft*0>tt.*eflkff£«<i)rflB&ttfteftlItt. * <& tt it # ffi * «fc Zfi M % 82 & W * £ S 
£JS#-r-2>£<i:£@f$ t h-r-5. 
[0017] 

[^s*«»-rsfcJ6(D^ig] 

[0018] 

(1) #ttt£££± ll'>& < £ h . It ± CD « CD 62 [6] tt ■* Mff f -5 SB rtj fM fff € <h . fiB ffc g B 

o 

[0019] 

(2) (l) K:B*4>8ftBftfK*fc:;&>>T, M 13 R ft £ * A, « & tt Jg tt , * O S 4> ir 
[ 0 0 2 0 ] 

( 3 ) ( 1 ) * fc tt (2).©^rh**lfl|fcB«C!)«*tE*Jatflcte*^T, m b R ft ** 
, C r , Si, T a , A 1 , T i © * * 5 1 Kft S l iaH±©#Bitt4l08ft«T» 

[ 0 0 2 1 ] 

( 4 ) ( 1 ) 75 S ( 3 ) 0^rn^l)«K:Et6©««Bak«*Kfi^T, R B R ft * rt* , 
C r , O , , S i 0iO^fn**6&-*21ttUiilT^*, 
[ 0 0 2 2 ] 

( 5 ) ( i ) 75 s ( 4 ) ©^rn^ i ai:ie«(D«gEg«#i:i5^T\ it» b r ft « * * 

A » ft » * It S R ft <Z> £ * ft j&t , 3mo 1 K fit ± 1 2mo 1 XHT"C»5:i6(f 
Si LTt*'5, 
[ 0 0 2 3 ] 

(6) (1) 715 <5) o^rniun:E«c««ss«#c*^T, itSfSRft^*^ 
trfiStt/fte, Co£3£/&#£L, Cr^Wgrt*0at%«±16at%^T, Pt^Wft 

1 0 a t X JK ± 2 5 a t X HTT» fi : i t »i i LT ^ 8.. 
[ 0 0 2 4 ] 

(7) (l) 755 (6) 0^fn*l|feE|©8«ER8#i:i^t t lift E R ft tt « * 
tS mti f§ ft > B , T a , Mo, C u , N d * W, N b , S m , T b Ru, R e <D 5 ^ 
tfllfc llgKl^S^^^^, f ^)&lt^)^ti^8 at%HTT68:i$1fgiil 

[ 0 0 2 5 ] 
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(8) (1) 7b m (7) o-nfn* l «KEtc8ftBftj*#i:« nr. M E Wt it 4ft * ^ 
S ft H » tt ■ *< . CoJ4S»iL, Cr-&*»^14at%«±30at%i^T-C*«. 

[ 0 0 2 6 ] 

(9) (1) 75 M (8) «DHf ifl|i:E«©««Eft«#l:* t»T, ffi IB K ft 4b € $ 
* ft «r» « tt JB ** . Co*tcE»il, Cr&**#14atX£l±30atXfi( T , P t 
^Wg^8a t % & ± 2 0 a t %KT ? *« : t S W» t . 
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0 2 7 ] 
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75 M ( 9 ) CO 


"T ft 1 « 
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rt< . B , T a 


, Mo. C u 


. Nd. W . Nb. Sm. Tb. Ru. 


R e <D 
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0 2 8 ] 
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l. 


T V» S . 
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0 2 9 ] 
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2 ) ( 1 ) 


75 S (l l ) 
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Sit S3 


14 
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8Mb 4ft 
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0 3 0 ] 
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75 5 (12) 
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14 




fa. mitm 
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* 2 S ±# 
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0 3 1] 
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4 ) ( 1 ) 


75 S (13) 


CD tr* "T ft ?5> 1 


JHKilB«oa»ia«Mt#|s»c-4J<r»T. ffi SB 


III 


14 
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it. m&m 


<t H8E 14 H <h co 


m k; # a 14 s 
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0 3 2 ] 
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5 ) ( 1 ) 


75 M (14) 


cd i/i t ft a* i 


JM (C IB * CD a ^ IB m m » \Z 43 ^ T . 81} E 


itl 


14 


m 




* ft . t m t= 


& 3 1 •D<Dl^^n^FCO±tZ±m(D 1 O CD 


So H $L 


=F 


*< fiE g L T IS 1 KttJSb 





fefMJ-kXlJJl *S b . ^fetaT^tcfe^>1S^cDi^afe^cD±tc±acDlO(D 
[ 0 0 3 3 ] 

(16) (1 5 ) KUBttoaaEfiHtttKgHT. ffi IB _h § <h T JB £ it . - £ # g ft; 4ft ft 
•^tJai4gcD t h#fia^ta^1b4ft^-^^ft^ai4BTa5.5^ < i:^#%«h-r^o 
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0 0 3 4 ] 
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1 7 ) #ffiB14S1£± 


\z 
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<it>. &±0ji0Effltt£ftifir«ei4)ftiviJi£. a 1b ^ 
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T . 


iJIB^ittai4»* 2»^±CDlsai4»T-^^b. '>ft< <hfc 1 




£ C o £ £ f 
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ii 


t» c p t * * * . wtitm&'S/vfdmtv. <ts©^ft<i:t)i 
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JCoSi6l7>tt 


•5 


£ t 
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^ 5 . 








[ 


0 0 3 5 ] 
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18) ( 1 7 ) fc IB 
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cd m 




it 


. + 
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V ft 




T 




T 
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0 0 3 6 ] 
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19) ( 1 7 ) £ tc 


tt 


( 1 


8) ot>rn* i qn:EtoBAEi « # <d m m ts m ic *j ^ 
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. MIBSiSBSttSta 










S d <!: £ 4#Si .h L T 


V> -5 . 
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0 0 3 7 ] 
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(2 o) (i 7) nm. (i 9) on-r*i*>i3!ik:B«oa*iB»aE#«>«ja*ftK*^T 
. tfiBmw.m&m\t, «ft*s^tn« 2Ih±*A/th« i: ts»tt urv>*. 

[ 0 0 3 8 ] 

(2 1) (1 7) (20) ©n-r*ia»iaicB*©*ai Eft fc*^T 

. ffiESiKBttJRtt. »ftft«*S£^JBS 2 JB&±£A,T^ UTlr>*. 
[ 0 0 3 9 ] 

(2 2) (1 7) 71 5 (2 1) OHf l«CEiOi«E«»#©«I*ftl:*^T 
. ME&gttttJII*. lttlt8ttlicWl:#BltISfll/Ti»*:tfi»«ilT^ 

* . 

[ 0 0 4 0 ] 

(2 3) (1 7) 71 M (22) CO V> 1* *1 A> 1 K E « <£> SB ^ E ft ftg fr cojg jft 35r ft (C £ » T 

e 

[0 0 4 1 ] 

( 2 4 ) (2 3) KElt<0««BMHflttf<P«i6^ftKfeV>T. lMB±Jlj:TIBfctt. - Tfr 
#ttftttfe^tt«ttB<P.bgfe#ttttftttfe»a;ft^«ttB-gfe-5 g £ 1» % £ 

o 

[ 0 0 4 2 ] 

(2 5) (1 7) 71 5 (24) OV»r*l*>lflilcB*0«SJiB»ttEfls©«Jfi*jSIC*^T 
[ 0 0 4 3 ] 

(2 6) a & B ft ft* ft t , Rg$ieSI#i:iff«Eftff£tfiIfl^'? R««^fct' 
aSSStlitSoT, BHGIK#«> (1) 71 M (1 6) C5 nfft i5> 1 )| l: BlO« 

*l!li#T»i:t«#liiti>i. 

[ 0 0 4 4 ] 

[asn©*;fi6<&j&Sg] 

H l li**»l:*(t-5MEItt#i5-«olli««tllilHT*ft. tiM 
E ft ft* # t* . * « tt 38 * l ± , MttTii2t, £ ft ffi If 3 £ . fi it SBt «fe B 4 £ , 
fill5i, Hill6i««I*»)«SftT^*. . iRittTil 2 t, BHl6]W«l«3t^ 
T»lt«*l/Tt>5. * fc , IfIiiI4»Iti4 a^I1£|4 bJ:Q&§. 
[ 0 0 4 5 ] 

* i8 2$ « 1 HTU, 7;Rin, 7;i'Sr:'?A^*<St©*IB»»3^6)a:*AaiaS« 

t«WT*iVa.'3!f?7. t 7 5 7 X U 3 > . > U 3 > £ - A* -f F , 

[ 0 0 4 6 ] 

#77.461£<i:l-Tte. 7tJI'77X^7X, IS A ft tf ? *.ftt & D . 7iJl-77^<l5Xi 

ft « 7 X i L T li , Uf9A*»ift*5XifflWfi:ttfT*S. t757^ISH 
T ti . tfLffl(Difeft7 7P5=^A,.SIft7;P5-^A. .ftfta*fr£*±J*#£T*i*tt# 
. Ctt6©l«»&ft%&<tf#&fflWflB-C&-5. 
[ 0 0 4 7 ] 

#&nm&l£LT\Z. ± B & JB S « . #&JBS«©&iSK^*S^;W'<..y*8j*flJi,> 
[ 0 0 4 8 ] 

* fiStt £ « 1 tt . ¥i$«ffi!fi£Ra#2nm (2 OA) & T , ft?£L<telnm£ATT*<& 
[ 0 0 4 9 ] 



( 46 ) 



JP 2004-310910 A 2004.11.4 



3; . S ® © ® /h 5 9 ( W a ) 0 . 3nm^T(<fc0ff*L<«0. 2 5 nmKT) 
■V & -5 © W *\ *j K^<l^±^-&fciSIS^SgSIB^^jgLxT^-5^^e.Sf^b^„ ig ® © ^ 
■*>7r-fflcom'®.Q&, ©JH^©^ft< £*>-;£© w-fnw^S^FiSfiSR a *><l O n 
m^T (±0»*L<«9. 5nm£*T) O © S 1 ^ 5 i t 7 K © Iff ?c S tt 

t t o T jff S U ^ . ® 4> 5 ft 0 (Wa) tt. {BJ * . «fflJSffi;*ifl!l5£gfiP-12 (KL 
M-TencorttS) £ ffi H . l!li|180AmT©gIf^ffl$i:LTltt5ui: 

* T €f -5 . 

[ 0 0 5 0 ] 

* L v» . 

[ 0 0 5 1 ] 

±EKlttTii 2 tt. Z. © *t «■ t L T » , Fe. Ni. C 

[ 0 0 5 2 ] 

:©tt»tLTIJ, F e C o & £ & (FeCo> F e C o V ft i* ) , F e N i %k & (F 
e N i . F e N i M o , FeNiCr, F e N i S i ft t') , F e A 1 ( F e A 1 

, FeAISi, F e A 1 S i C r « FeAlSiTiRu. F e A 1 O ft <>: ) , FeC 
r-&-& & (FeCr, FeCrTi. F e C r C u ft <!£ ) . F e T a & & (FeTa, 
FeTaC, F e T a N & £ ) . F e M g & & ( F e M g O ft i: ) . F e Z r 16 •& & ( 
F e Z r N ft <t* ) , F e C & -& & , F e N * •& & . F e S i & & . F e P % . F e 
Nbl^4, F e H f & & . F e B i* S f If 5 C t i«T t 5 . 

[ 0 0 5 3 ] 

Jf;Fe56 0 a t %H±ttt5 F e A 1 O, FeMgO. FeTaN. FeZrN^ 
[ 0 0 5 4 ] 

ftittT»i20#»il/TJ4. ± E © » , Co£8 0at%J^±^#L. Zr. Nb 
. Ta, Cr. Mo^©5£'>ft<<t:t>l«£^;fi-L, 7 7 7 tti C o t 

[ 0 0 5 5 ] 

d © # £ L T , CoZr.'CoZrNb. C o Z r T a , CoZrCr, CoZrM 
[ 0 0 5 6 ] 

«;SfiT«l20«i^Hctt2 0 0 (Oe) T ( # £ L < 5 0 (Oe) « T ) it 

* © a* $? $ t n . 

[ 0 0 5 7 ] 

«®«A>£S*£*>ofc&lMcft£;£##3;L<ft^. 
[ 0 0 5 8 ] 

«C«ttT*»2©ttfn«J|t*«Bsra:. 0. 6TH1 (»*K.ttlT£[±) ttfiCijl 
S? * V it* . C©Bs*iJLIB^ffl*^T*-5i:, R£i£jg#</>:fo«3>-5igJ12ifc;&>'=>2*£t>:3 
& & C ft -5 i6 0? * L, < ft H „ 
[ 0 0 5 9 ] 

Sfc. Oc&ttTitfeJl 2 ©&fni&*SBft B s (T) ttittTffll 2 ©IJIt (nm) i© 
«Bs • t (T-nm) ^2 0 (T-nm) «± (»il<IJ40 (T-nm) «±) T 

ft o D > OW (Ove rWr i t e) # ft (Gfttttt) *i «fc t S Jf f L < & ^. 
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[ 0 0 6 0 ] 

»»«**nB^ti:iftsnTidEaftT^4j:iij«fft i/H. i& sa t an s 

2 © 3s E (EldIIMffJl3ffl<Z>jB) *> <fc ^- © ifi & tc, ttatttTtt«2 

o 

[ 0 0 6 1 ] 

»»ai6#KfiHt4>''f XSttJKLT. « « E »'« flc © E * W £ tt S * # T * C £ 
T # * . 
[ 0 0 6 2 ] 

* , mm&Tmm2±\zj&i&2nz&fafflmm3<Di£gkm<DmM<tLT, sb » b & is 

[ 0 0 6 3 ] 

z. <D&.Wi\iT mm 2 n&wnmitts ntc&ttit. m z. & & m & t m m 2 & m & v ^ & . & 
m^-^tsnm^izmt^m^. ^m\±Tmm 2 <vmm\zm^mft&i&m-f2>m<D7'n±x 
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[ 0 0 7 0 ] 

« , Kf6)$iJfl!PJI3watB¥«g!fi£K a £ 2 n mHT t t 5 ©#!f S I 
[ 0 0 7 1 ] 

:o«ffl¥^llR a £ 2 nmKTttSdilCi^T, 8tftG«JKtt0£iBIHIi!!i£/hS 

■c * * . 
[ 0 0 7 2 ] 

yi'StlHSftetf. 7"DtX*7tLTB, 7 r ;Ud , >(cK^*ffia^T0. 0 5 ~ 5 

0 % ( S? £ b < 0 . 1-2 0%) ggii^b/ttfx. 7 ;u =r > fc * # * * T? 0 : 0 

1 ~ 2 0 % ( » S L < B 0 . 0 2-10%) gffip-&bfc^f^*tJffiglCffl^e,tl-5. 
[ 0 0 7 3 ] 

* fc . EAM«l3«tKft«. & JR 3 ft * . &8&ft^#fc&K*i ; ?at#»bfc#ijg£ft 
3Tlr»Tt**to&lf>. C © «t 5 fc * & <h -T 5 tt , ftfttt.. AM* ft: 4b. &«&ft*£ 

*^fc*^A*^»*ttffl•r*^:t"C"I(lB^:!tt*.B^^ll4^ltbT■tt. s 1 o, . a 1 , o , . t 

a , O , . C r , O , . M g O . Y , O , . T i O t £ tfi , &Jg3ft4&<t:bTte. A 1 N . S 
i , N 4 . T a N . C r N £ ifi . & « ^ it m £ b T tt . T a C . B C , S i C&t'*l|ilffl 
°J tfe-C $> & . M %. I* , N i T a - S i O , , RuCo-Ta,O s . R u - S i O , . P t - 

5 i iNi, Pd-TaCSi'SfelfSCt^tt?.. 
[ 0 0 7 4 ] 

E0HW»Ji3<e©«fl:4&, & Jg 3 ft #; . & ftli<o$*iibTtt, £ & *f b T , 4 
mo 1 XHll 2mo 1 X«TT»*Ct*«»SLt». GfflffiflJl3if>0Btfttt. ilg 
ft*. AM- IK ft * O ^ WSrt* ± SBttH « m X Z «•& . &««t J P.+ Kftfttt, &K3ft*. 

4iKft»#ssi, ^isf oiatt. sffltt&jMfcsaai. BEfflfM^ji 3 ©itches 
b 3 + © & ft . & js g ft * . &JB^ft4b©^*fi* i ±a2«eH*8n?a&s«^, mum, 

6 m & ft * . £*#ft4fc©*tnfcj;.68&*a«»&ft&^fc«>. # * b < n . 

[ 0 0 7 5 ] 

02«^s&tt/i©#|j&£^-riK®rSK-e&£. s » 58 /I 4 . *-<Z>ttft#£ttft!#tt 
ttS«f'MbTSilt^[SUC|6j^fc i b©-e*b, C oSi)J»it5ttfel:i!>ft< £ fc P 

t S £ * . &ft*4l£^A,£&tt/l4a<t. C o S i t 5 i t t I; J> ft < i t> C 

r £ ^ * , .Kfttte'fr£&fr>ttttJl4 b £ & ft S . 

[ 0 0 7 6 ] 

E3 14 H 4 a . CoJt^^ttStitit^/^t^P tSt*; £ ■=> (C ^fl; #J 4 1 £ 
$A/ft'Hfi*5S0, :ffliftl)4 1 tHli, C r , Si. Ta. A 1 , Ti, M g © 
8ft«t»5:t*«jf Sllf). #CC r.O,, SiO.j^jfjgT&S. $ , Z. (OMmM 
S80«tt!4 aliP t *^A;T^5. 
[ 0 0 7 7 ] 

fi& tt Jf 4 a . ■ «M;:«tt«t^.<Bte*#bfctt»tt ; 3 t ) 4 2*«#-ttbT^*J:£ji*#3: 
b H . H©«,4tt^P4 2tt. B2K*tJ:5l:. itti4a$±Tl:f^fett«ilT* 
•5 £ <L *t 0? $ b . H©J:"5«E*IJBft»j«-r*c:tK:J:0. SBttS4a©£8tt&^4 2© 
6Efi£±tfMJIt4£&#fct>©£b. »» i LTKf ft Eft icl 1/ fcflij / ; >f Xtt ( S 
/Nit) *l#5:t*lT«S. 
[ 0 0 7 8 ] 

£©<k'5ft#iii£f§.Sfc«>K:tt. & ft *4 1 (Oi^iSi&i. 

[ 0 0 7 9 ] 
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&-fttt4 1 Co, C r . PtOilll^UT, 3mol%£*±12mol% 

filTT3b-5 C t^ff * l^. 5^l:JfSb<«5mo 1 % ± 1 Omo I % HT ~V 3b Z . 
[ 0 0 8 0 ] 

tli!4 a1»«)SHt«i«5*tlt UT±B«i)J»ff* l/^Ott, ISf sKUfefS, B£ tt & 

« (02) . BMbtt©tttt : «:fl*±BttH*iB*.fc«£. k fl: «» ttft^fpicgseb. & 

ttfif oE^ltt. ,*£ ft tt £ « *a , S&lcttB3fc**J:3K. Itt^f 4 2 ©ITttft 
m 4 1 #f m U . ^StLTlttSf 4 2^1114 a*±TKJr^fctttt*jfi*»»(R* 

n*<«t*fc»»*L<&^. * , tt{ttt©tt*r«a«±EttH*tt-ra**tt. m&n 

^ © » * . IS *Ht ^ + # t & 9 , aJRtl/TEiffftWC^lti^'f sss 
KBftKjgLfctt^/y'fXJt ( S / N tt) *«»&*ifc<&<&fc»#*U<&lr>. 
[ 0 0 8 1 ] 

11414 a©C rCtf IB, 6at%^±16at%^T (S6C8il/<Bl 0 a t 
4 a t *KT) T?ab*Cli*«SP*b^. C r ^ t IA«±3Bfi!l tii ©B , 8& tt 

» « b B ft S * » tt i + lift » 6 # » tt # 6 n «» IC » 11 « j6» 6 T? * a . 
[ 0 0 8 2 ] 

C rtt#«a*±EttH«ia*.fc«tt, ittttfoa«**ttS»Ku!j«<hS<a*fc6«i 
■ 6*»tt#IfcL. * It , att&^^iiSfttt, ElflttstflUfrsctT. i«i LTIE 
»Pftt«rtt)&«JB<fcSfc«>#*'U<fc^. * fc , C r $*i*«± B«i*»T? * * i * . 

atttt^oiaftStttRK u*«Ki>t«>, siB«aaat»<fcDT#. ^ - * * e a -r 

* W , *\ s» Ff + »tt*iitf Cta»TSf . «r*tU-Ci«S«l3ftfCjg*^^ia»«rtt 
(ow) i tt z> it sb& * b < n . 

[ 0 0 8 3 ] 

&ttJ!4a©PtCD^:£»te. 1 0 a t XKJ:2 0 a t XEITT** : t #ff S 1/ l>. P 

t^#«**±BienTa*<Dtt, siittii:«iS;««ji*tteftKut#, s & c « 

tt » ^ O IS ft .tt . Elftltt««A#.T*D, tt*£UT»*ttE«lcaLfctt»St*tttt. IB 
[ 0 0 8 4 ] 

Pt^*rS*<±EttB£i@*.fc«£, tttfif f c c iiO|#»*S ft. ^fttt, 

Eiaittiji»!5i:t»hs**n*<*sfcftfftb<ftti. * . p t^ti^ietiBifiT 

***EftK*bsiS:*|»6#4*ttft»*fc«6©a**irtt€fcKu3&»#6na: 
[ 0 0 8 5 ] 

tt JI 4 a tt , Co, Cr. Pt, tt fl2 tt © « *WC . B , T a , Mo. Cu. Nd, W, 
Nb. Sm, T b . Ru. Re^6Itfn5 1tSK±©7t^$§tfut^Tt5. ±fB 
7G**tttf*fcJ:D, tttttt?ottttft:£(Ett, a*^tittfttt-*Ei*Jtt*fli±£ii-*:: 
t#T«, £OS5£gEaKjSLfcEaB£4*tt. tt»S#tttt*»*^i^Trtt«. 
[ 0 0 8 6 ] 

±E7C*©tttr©tt#«M:, 8 a t %E(TTibl>ut)i'ff J LI/>. 8 a t 

. «tttt? + fchcpffi«n©tt*t»i«sn-6fcj&, att^^^iSfttt. e m tt a* a n , 

^ . 

[ 0 0 8 7 ] 

«tttt4afcttlxfc#tt£l,Ttt, #J *. tt". (Col4Crl8Pt) 90 - (SiO, 
) 10 (C rtlll 4 a t Pt*«il8atX, gSCo^&as^IfflBEtfD 

0 m o 1 % , S i O.A^astftiftasEA! 1 Omo 1 %) , (ColOCrl6Pt) 
92 - (SiO,) 8 {Cr^W«10at%, P ttfll 6 a t%, g8Co*^<£ 
9 2mo 1 % , S i O , *> S £ -5 tt it tt tt fig J&* 8 m o 1 %) , (Co8Cr 
14Pt4Nb) 94 - ( C r , O , ) 6 [Cr^Wfi8at%. P t ^ W S 1 4 a t % . 
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Nb^W*4at%, Sa5Coj&>Sfc«&«f&J*J&«9 4mol%, C r , O , £ ft Z> Wt it 
i8«i)i6iiio I XI , <Dm. (CoCrPt) - ( T a , O , ) . (CoCrPtMo) 
- ( T i O ) . (CoCrPtW)-(TiO.), (CoCrPtB)-(Al.O.) 
, (CoCrPtTaNd)-(MgO), (CoCrPtBCu)-(Y,0,), (C 
oCrPtRe) - ( S i O , ) ft E £ $> If -5 H t *» ~C £ * . 
[ 0 0 8 8 ] 

llti4btt, Co*±)J»tt5itt(i:j>i!i:<itiCrt*A/fc , «»il>6i!t!), 02 
w T J: 3 IC , Jftp<Z>!S3t4&^4 3^11114 atp©ffi&*4)|&^4 2 I t?=f •> t J« 
fibT^-5ffiilTcfc&;:<>:a*$?£b^. iltg4b©ittSf 42iitti4 

aCtftfif 4 3«tlSl, tftfljll, 1 ft » ft fl . tl^-CWjSLT^Tfe^it 

ft n . 

[ 0 0 8 9 ] 

SB if 4 b CD 68 t£ & ^ 4 3 68 JI 4 a4>coatt*i^4 2 *^ I t: ^ + y t J«g L T ^ 

3 £ <h T . aftl4bOfttS ; F4 3i«fiiffl<t^tl, £ S jC J* A tt . BBlRjtt»t«tlPlSl±-r 
£ftao0?jgT&5„ 

[ 0 0 9 0 ] 

!Sttl4 b©C r ©tf itt, 1 4 a t SSEIJ:2 6 a t *KTT»4 : L C 

ft^se>if«rtt**#5n-5fc«e). # js t & -a . 

[ 0 0 9 1 ] 

C r^*r£*<±tB&B£j8*.3«'&, 11114 bC8ft!}i*S<4Dt*5ft»*fSL< 

fti^. * & , c r^mm&±mt&®mffiT&z>m-e;. antf ©^n, is i&sHb- # + # £ b 
& n ft < ft * fc #> » * b < ft v» . 

[ 0 0 9 2 ] 

i; ft , 68 ii Jf 4 b tt: , Co, C r © <fi K: , Pt£^^ft*#;|e^T;&■^T i &#tfrft^. 68 Jg 

4 bOP t CO :£ » 8 a t % _t 2 0 a t 5« H 5 u i #Sf S I V> . P t^Wfi^ 

± IB m m -c $> % <d a . *K»**icabfc + #-fc««a*#. ssfcESBtuciits 

[ 0 0 9 3 ] 

p t © * * « *»-± e * ■ * « *. fc » * , tttife f c c«iB®flit>«it3n, iSffatt, 
EWtt*«»ftt>n**-e-n*»»*fcj6»*b<ftv». * ft , p t ^iri^±iaiei*iT 

n ft » flF * b < ft n . 

[ 0 0 9 4 ] 

8141 4 b li, Co, C r , P t , Wt it <& © « *MC, B, T a , Mo, Cu, Nd, W, 
Nb. Sm, Tb, Ru, Re^f.Ilfn5 1ia6lJ:©7C^$ttJui:^ft5. ± SB 

[ 0 0 9 5 ] 

±fB7c5g©£if©^#»«. 8 a t %HTf*5:ti<!fS UH. 8 a t % £ j@ x. ft « £ 
, BttftftKh c pftH^OffiiJJSflians&ft. 58 tt *£ ^ © Stt . BBl^tt^Stn, 

v» . 
[ 0 0 9 6 ] 

fi8ttS4b(Cjgbft«i(4i:bT«. CoC r*?H, Col6~28Cr |C r 

§fil6~28at%, SSJCo) , CoCrTa*T«, Col4~30Crl~4 
Ta {Cr^#*14~30at%, Ta^#»l~4at%, SSiC o ) , CoCrT 
a B * T « , Col4~26Crl~5Tal~4B I C r tit 1 4 - 2 6 at X, T 
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a-&W*l~5at%, B-§-Wftl~4at%, geS&Co} , CoCrBNd&Tte, C 
ol4~30Crl~5Bl~4Nd (Cr^*fil4~30at%. Bttl 1 - 5 a 
t % > Nd§tll~4 a t 5S, SSCo) , CoC r P t BJSTtt, C o 1 6 ~ 2 4 C 
rlO~18Ptl~6B {Cr-&Wfil6~24at%. Pt-&W*10~18at% 
. B^ti 1 ~ 6 a t %, SSiiC o ) , CoCrPtCu*-C«, Col6~24Crl 
0~20Ptl~7Cu (C rt'tll 6-2 4 a t X, Pt-&WSlO~20at%. 
C uttil ~7 a t %, SffiC o) , CoCrPtTaN'dfcTMi. Col6~26C 
rlO~20Ptl~4Tal~4Nd {Cr^*«16~26at%, P t # W « 1 0 
~ 2 0 a t % . Ta-£*r*l~4at%, Nd-§-#ai~4at%}, CoCrPtNb 
& T « , Col6~26Cr8~18Ptl~6Nb {Cr-g-*gl6~26at%, P 
t^**8-~18atX, Nb^Wfil~6at%, o ) © ffi , CoCrPtBN 

d . CoCrPtBW. CoCrPtMo, CoCrPtCuRu, CoCrPtRefc 
'£ <0 *T 3»sf $ & \f % z. £ 1fl T £ -5 . 
[ 0 0 9 7 ] 

SiS^tt«4<D^it«SS^ (He) tt . 2 5 0 0 [Oe] K± i t : t *«!if S L ^. « 
Ot * *» 2 5 0 0 [Oe] *»T?*4»-&tt. IE & f? £ # , »fc«*«ptt*»5FATf*0, 

[ 0 0 9 8 ] 

SiSatt^4C03»mK^^fiK?SS^(-Hn)«, 1 0 0 0 [Oe] a±T»5Ci^ff$ 
U>. i£6SKg^figa» (-Hn) fltlOOO [Oe] *|TS5«6, Jkt « S «f B IC 

[ 0 0 9 9 ] 

T&.m&&.W (-Hn) « . I 4 t± 5 IC, V SMSflCt C^fefcMHftii: 

MHft*©«ft««0 T & 3 ,6 bTCMHi»®»«*I*.l,ftt(!:ttftifl!i©J!jiS[** 
c <h T -5 <»: . Mtta>S,6c*-CC0K8i [Oe] &T Z. t. ifi -£ % Z . 
[0100] 

fc * . &m&m & i&mR (-Hn) « . ^c*t^.gga^^ft-e*s^«ic*-5*^iciE(D 

( B 5 #flR ) „ 
[0101] 

ititti4li, $tt&^CD¥i3!ia&;&i5~15nmT*&;r<hat#i;L^ <> £ CD ¥ & 

s . M^tfiiiitti4STEM (Sia^«^gsis^) s^^*ia^®s-r 

5 d £: »C «fc X) $ttt> -5 d t at t ^ s . 
[0102] 

SiE!BS14S4C0iP$tt5~4 0 n m t t 5 <0 iO'Jf $ L ^ , Sjfifi£{±a4CD/P£#±fa** 

uwiy-fx^i^L. / ; ^ x\t < s / n it ) is @ # «t (ow) k ft s £ n •& ib 

[0103] 

*MCO«^*^<-fe«)COfcCOT. fle*»»©#«S«fliT?#, fi C , S i O , . Zr 

O,S^tJ 1 &C0*««fflpIfllT»-5. 
[0104] 

#8SJI5CDff£te, l~l 0 nmiit2><Dtfi*\*j K<t&#©miS§£'h;*<:TS-5CD-t'i85fB 
[0105] 

m m m 6 \z \t . - 7 ;u * □ # u x - t- ;p , y y m it 7 )i> n - )v , 7 >y ^ <b * ;u # > k fc 

£ CO P ?t £ ffl ^ * CO a* 0 * L ^ . 
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[0106] 

#»9i©a*«B«i§#tt, # & * « 1 ± k '> & < t , m. ± © mnmftvk&fflffl-rzm 
mmwm 3 t . mit®m®iW#m&mmi k *f b h \z m m \z be & l tstatti 4 & 
mm 5 i*««!»t6*ifc«fteeji#tc*^T. tsitti 4 *t 2 laioitti^ o 

. '>4<iUli)!Co JisS»it5iit)l:C r^§*, ttfc4b€$A/£Bittfl4a 
H £ isMc is it £ « ^ / / -f x it (s/n) **<sfciRj±-rac:i:j&«T?*, £ fc i£ $E E & ^ 

f E & # (OW) 
[0107] 

tt!4b*ljJL, f©il:iftl!^&ittl4 aSRttftirttbTfe^ifciiH. 
[0108] 

*^hjt«. i«JSftl4S 3ia±©lftlTi^T5c tfc»JiT*5. 0iJ , HI 
7 KU»-r±"5»cttfl:»**tr«ttJi4 ao±CSftDS*sa^Bttl4 b - 1 , 4 b 
-2SRtt4:ttiTf 5, — * T , H8Kl/fttJ:3l:ttftft*^tHttl4 a - 1 , 
4 a-2CJtfclft||ftfti4H8ltl4 bS**tS*«S*i:i«>T«5. * 6 fc 

a , 0 9 tc s -r «k 5 k , tft«s$s4ui8iti4b-i 1 4b-2> 4 b - 3 ©§in 

t~ > »^b»**t»»ttB4a-l, 4 a-2£ffSt5iiSibTt*>SbftV>. W IC . 
S-fiSteWWCiffl^^fr-arfcckO. i?& J§ £ ^? # . fB®&& (OW) . «i»/HXtt (S 
/ N ) VOftWttOMfl, (H«E«»*»T*a^i*»6. iBltti4$3IK±Tl^t 

* H t tt , iDfiF*bt>. 
[0109] 

* 38 3H T tt , *ift«ttJi4S*«TsateJiWK:#»tt*S»tt*;i£t>TtflBT*.6. H 

n t «t o . astt'tt^cjE^flssB&ihb, tt«sffl»T**fc«>. m * / J -r x it ( s / n 

) S:J;0|B3±*-&Sit^pIti-e*S. 09 * tf , 0 1 0 CSLfcJ;5l:, R <fc * * "Sr * & 
k>lttl4b-l, 4b-2fflr,1l;|fIftI9 IS, ■*©J:K:KWfc»fl:W**tf«fi:» 

4 a - 1 , 4a-20ffll:*ifi@9 2Silt5Cit.tt5. 
[0 11 0 ] 

1SH4I4 *'llJ&'9-«ttttJimiCttt*«#ttttJI 9 t Lilt h c pil^tti^^l 

* ffl £ © *t » * U ^ . 01J A « . CoCr-&& J £CoCrXl-&& (XI : P t , T a , 
Z r . Re, R u , C u . N b . N i , M n , G e . Si. O . N . W . Mo, T i , V 
, Z r . B*>61tfft6 lii&B2IH±) Sffl t» « oa»ff IT » 4 . 

[0111] 

Siifi£ttS4S:«^-r-5JH4SliatC|glt2,*lKtte9 0Co^^rgtt3 0~7 0 a t 96 © 
[0112] 

* . sttiatt»4*««-ra«ttJiMfc«w«*«ttJi9tiyT, h c P * a * * -r « 

-a ife <t L- T . 0tj R u . Re. Ti. Y. Hf. Z nftfC^^fcfi §5. 
[0113] 

* fc , sitt«tte4£«fifcr*jfctterat*tstts#i8ttB9£i/T, ^©±T©sstte© 

m A. « . Pd, Pt, Cu. Ag. Au, Ir. Mo. W. Ta. Nb. V. Bi. Sn 
. Si. Al. C. B. C rfcfWTcSS**^ 4* »C, C r & 4tLTli, 

CrX2 ( X 2 : T i , W, Mo, Nb. Ta. Si. Al. B. C, Z r^Sltftl* 

l|Jft»21HJ:) *JBfr>«0fttffBT&«. ^©«^©Cr^#««6 0at%«± 

[0114] 

5 fc , iI8ttl4«il«t<&B1tMIII|l:Rl7«l|ittttl9 £:LT. ±IE^&©&Jg*i^ 
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& & it m . & « & it to , ^®^^^)4 1 tc^«S:L«jSi:bT i bA^. J e i:84B6f *t|f 

. A 1 , O , , T a , O s , C r , O , , MgO. Y , O , , T i O , ft E ifl . &Jgg<b$!9<i:LT 

. A 1 N , S i , N , . TaN. C r N ft £ , &Jl£Hb4£)<t:L.T«. T a C . B C , S 
i C ft £* rt< f >J ffl nj t6 T ifc -5 o C o C r - S i O , . CoCrPt-Ta,O s . R 

u-SiO,, R u — S 1 iN ( , Pd-TaCat'J*(f5:t *1'T £ & . 
[0115] 

iieti 4 $i^-rsatimi:i9;in^iit8 9 >f oi{b«i, & s g *b ^ , &mmit 

KlfflStitUli, ^ ^ l: *f L- t , 4mo 1 % U ±. 1 2 m o 1 %J^TTfe-5Ct*t»$ 
« - ^R&? + & JB g fls , &MttftttfttaBL. &«tft?®l*att. BE fttt 

& » *a * « a> , ^Jset^o±Ttt>K-(fc;4&. & m g *b . & m fcitmwvr m u x £ 
&mffi.?tfm#m&m9&±T\zn<&vimm£ts.Qiz< < ft o , e#jsttg9«±{c^ 

fiSSnftSBttJlosgJitt, B2ftte£»:fc3:fc^tt#&£fti6»£L<ft^ 0 * ft . R # ffi 
ttB9fp©BMb«J. &Mftfctt<D3#ft£f ±IB«BH**-T& -5 « £ . $ it m 

. & « g <b * . £*«ffcto©«iofcJ:*3a*a«»&ftfclr»fc«>. » * 1/ < ft ^ . 
[0 116] 

# B£ /I 9 © J? £ « . S itt 58 14 JI 4 f'43tt2.eSttiK^<DIE^:<blc«tSS^«p©ffi^/y-i' 
X it (S/N) OIft«8ft'sy Ki*«ttT*I2 ioKi^*S<ft8i:ti:J:SE 
ft 49 tt (OW) f »»SIOfiT*fiuSft:HJ:5 Ct4fc»l:, lOnm^T ( «fc D $? £ 
L<tt5nmKT) ttSO^jlf S L^, 

[0117] 

#«91K*ttSfl&«>#tB£:LT, m 1 1 fr ^ T «t ^ 62 ft fftltif JB 3 tIKS1ti4 i©^ 

k . mm.m&m a com ms , BBfatt*fa±$ii--5ft4j>, tMssss^s^itTts. 

[01 18] 

*Mi8li, hcp'*|jtft^r-r*»»!6<»*l/V». t I 8 I; B , CoCr£&-*>CoC 

r X 1 & (XI: Pt. T a . Z r , Re, R u , C u . N b . N i . M n . G e , S 

i . O . N . W . Mo, T i . V. Z r . B*»51tfns 1 g£fcli2iK±) £ A3 ^ £ 

© a* » ii t & -5 . 

[0119] 

nil8CCo§fi(J 3 0 - 7 0 a t%T*5Ii*!!fSl». * 
®tt ft* S T & -6 . 
[0120] 

£ ft , * ra a 8 a . ±m-£>&<o&mm?tf&it<®). ^mmitm . &««fl;««t»fc»-*u 
«k o at t & s „ c:©«kpft^jt<t-rsic«, BHbtt**A/*:*£«»*ttfli"r*c&-c 

"5Jti<hft-2>„gMb#J<*:LT«> S i O , . A 1 , O , . T a , O s . C r , O , . MgO, Y,0 
. . T i O , ft E ifl . iBSItt i llfi, A 1 N , S i , N , , TaN. C r N ft E ifi , & 

* fftffc * £ U T tt , TaC. BC, S i C ft £* *< fij fli nj fl T & -5 . 0U # , CoCr-S 
i O , , CoCrPt-Ta,O s , CoCrRu-SiO,. CoCrRu-Si.N,. C 
oC r P t - TaC/j;fS»tf5IiAfCS5. 

[0121] 

8 *<Z>Wtit%), &m&it%>. 4I«ft*«4*iHTtt, ^itSlT, .4 mo 
l%i^±12mol%EiT-p*5ui:^jftLH. gE<PfB3B8ip©&-{b#>, & JB g lb . 
^I^ftftOtflAUEii^gxSt^, & Jg & ^ <Mc & {b % . & S £ 4£i . & S & 

m&it®, 4IKft««««fimTlin. &«&^#K*ffl/f8£±TKJt<tt>tK«tjI<»: 

ftotc<<ftf), ik*Mfl8G±K:«&&nftttttM<z>featt. Eisnt*«tt5**n# 
**fcj&»*L<ft^. ft ft . m#mm 8 * ofstitv) . &m%.it®, &mmitv><D-$m& 
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ft V> ft , # * l> < & H . 
[0122] 

4> JI 8 © J¥ £ tt , Stt«ttJi4k:*»t*attSt^©JE*ftKJ:*S*i*o«^/y-fX 
tt ( S / N ) ©WflS*«*^*Ffc«C«ttTifiJ12&©ef»#**<tt*;:£lC.fcaB« 

# tt (OW) *»fl-tf*©fiT*iBi:Sfclr»J:'5fc:-r*fc»fc. 2 0 n m R T 0»S L 
<ttl OnmPiT) it50*!jfJUi. 

[0123] 

[0124] 

±Ei*o«ftE»»#*BIt«l:tt. # « tt » * 1 ± , IKSftT)lSI2, E ft tt W 
*^TSS15*, »*b<«7 p 7X-7CVDfe. -f * > K - A ft . * /t y 

[0125] 

* fc . l»ittl4$f^t5B, BK<b4b&$tr8ttJi4a&J*jAa. JO M *S 31 * ff , 
*tfTK<b«tftia;if>8ttl4 b*»*l/Tt>**bftH. * fc . ffi&tt&^©«£lltt£ 

ft±*tt*Btt-e. mm-mikm a * m f&'& , 7r-;niai« i/fb^Sb/i^. 

[0126] 
[0127] 
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[0128] 

#fi&tt£*£l<?:bTtt> ±m&mmfa, #&iS*©*Sil:^y tft^X/ty ^SSffl^ 
[0129] 



# SB tt * « tt: * T^«BftSfR ajW2 nm (2 OA) HT, *?£b<ttlnmJ^TT&<5 
[0130] 

* fc , * H 0) « /J\ 3 fa 0 (Wa) *t 0 . 3 n m « T (£9£?£b<tt0. 2 5 n m « T ) 
T * * CD ft* ^ ? Hfcfiff±Stfc«B*«*BBl:ILT^5.ii[*6ffS LVi, SiOf 
t >77-S5^)I® Dgf, ffl!B8B<B*J>&<<fcfe — g <P ^ iB¥«|SRa#l OnmHT ( 
«fc0#*b<tt-9. 5nml^T) <Dt>OSffl^-5^t*tag/\7F<0»fT^)lttl:i:oT 
» *. b H • * * 3 to 0 (Wa) tt , #J X. tt , ^SiaSi^gfP - 1 2 (KLM-Te 
ncorttS) ft « ^ , I6i!|8 0 itmTCKBfeiJtttjlSf 5ilt*T«8 

o 

[0131] 

<&*fc*i;T#attas« i £ ft # u t . «o*iittc i £ b& bi g k © ^ * > /* a c r ■ 

t -5 . 
[0132] 

#»tt*Sl±te. UtS8tttT%^2i:. EAMtltS i.' tttttl 4't ftMO«H & n 
f£ fw m ^ * 5 1 -V > A |*| tt JK £ * # 1 0 - ' ~ 1 0-'PatS4ST#at5. ^ r > A* »C 
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/X y * ]5K « & # £ & 3 . £ CD £ ^ , ft8t5^9-ttO. 1 - 2 k W £ L , & m 0? f 3 * 1 ! £ « 
[0 1 3 3] 

*8ltTII2SS««f|IJtft«t5/t9-*l»t4:tl:ioT5 0-4 0 0 n m <£> 
[0134] 

FeCo, F e C o V S i* ) , F e N i Jfc & ( F e N I , FeNiMo, FeNiCr 
. FeNiSiftf) , FeAl*-&*(FeAl, F e A 1 S K FeAlSiCr, 
FeAlSiT.iRu, F e A 1 O&if) , F e C r & & (FeCr, FeCrTi, 
FeCrCuSi') , FeTa^^^ (FeTa, FeTaC, FeTaNJif) , Fe 
Mg^-B-^ ( F e M g O tSL £ ) > F e Z r % & ( F e Z r N U E ) , F e C % & & . F 
e N 2& & , F e S i 2& & , FeP^^^, F e N b * & , FeHf^g-^, FeB 
* * & , FeSr60at%J^±^*T^>FeAlO, FeMgO, FeTaN, FeZr 
N£#tf*;i«fcatT?S*. $ 6» lw , Co£8 0at%«±^WL, Z r , N b , T a , C 
r , Mo*©5%'>&< tfc llfi^tL, 7tJl^7 7X«il$f bT^S, CoZr, 
CoZrNb, CoZrTa, CoZrCr, CoZrMo»^^S!ffiat)OtlT* 
If S d <h T €T £ . 
[0135] 

± ib <o * - y y h\*mmm\z&2>&&i? y h *rz\*&m&&* - y ? ft*§, 

[0136] 

3 £ 0 . 5-4 0 nm (» S KB 1 - 2 0 nm) ©R)|7?»filcT5. E Ir] M 19 i 3 0!) $ 
fig fc ffl ^ £ X y 9 FS 9 - ? v KO«fitLTIiRu»§4, N i & <& & , C o * & £ 

[0137] 
& K g iS fi£ tt S 4 £ J£ J$ "f £ . 
[0138] 

£ *T * ^{fc#l£^tfffi&ttJl4 a ^ X 7 ^ ^ - y 7 h * ffl T K « l: X /t y ^ ffi IC i 0 
Ut8. X/ty?*-y y hfcLTtt, (Col4Crl8Pt)90-(SiO,)l 
0 {Cr^W»14at%, P t^til 8 a t X, SCC o » 6 ftSftiafttf 9 0 m 
o 1 % , S i 0,*6&5Sft«iaiS3it 1 Omo U) , (Col0Crl6Pt) 92 
- ( S i O , ) 8 {Cr^*Sl0at%, P tt*ll 6 a tX, »»Co*6ftS4 
Itta«t9 2mo 1 X, S i 0,*6&5»ft*a«#8mo IX}, (Co8Crl4 
P t 4 N b .) 94 - ( C r , O , ) 6 {Cr^#S8at%, P t ^ W S 1 4 a t % , Nb 
tfi4 a t % , aS5Co*>&&*^«3aj5K#9 4mo 1 % , C r,0,rt*S&<5»fb«&|B. 
aa<6mo 1 XI t Ofi, (CoCrPt)-(Ta»O s ), (CoCrPtMo)-( 
T i O ) % (CoCrPtW)-(TiO,), (CoCrPtB)-<AI,0,), ( 
CoCrPtTaNd)-(MgO), <CoCrPtBCu)-(Y,0,), (CoC 
rPtRe) - (Sid,) &££&frf££<h 
[0139] 

fk'it ft^Sfitt. Co, C r , P t ©eifc^lT, 3mol%«_hl2mol%«T 
-C$>Z>Z.t&&3il,^ 0 *6l:»SKtt5mo 1XH11 Omo IXHTTftS. 
[0140] 
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n ft < ft Z tz tbSf £ L < ft . £ fc . »fl;»0***3j«±IB«B**»-C*S»^. tt *i 

=¥-<D»n. **nta** + #£fco. turn t isxtR*&±i*\zi3tt & ; *{ x#*m*v * m « 

*Bftl:il/fc«f /y 'f XH: (S/Nlt) *i»5n)i<ft5fc»!f S Kft^. 
[0141] 

Itti4 a«, H 2 K * T «k 5 K . ■ 4«fc«tt«^4 2##ll*UT^*J:.!:tftfiF*b^. 

* fc , KittSf 4 2 # & « 4 aSiTlCJt^fctttt « iS ( El 2 <D 4ft jg ) Tfti H til 

[0 14 2] 

Co££j£#.iT££i:t>t;:4>ft<<>: : feC r ^t*, »fc4fc*£A/jK#»*»&fc5*-y 
•y h £ & ffl L . JE? fig U: ffl ^ S * > A* ft « « £ g # 1 0 * ' ~ 1 0 " P a i 4 S * Tf L 
fc tt » T? , X/ly^^XilTAr ^XS^AHX/l^cJISff 5. lOit, ft ft 
T •£ A" 9 - 0 . lkW~2kWtL. &«f$ffi£ftft^3A9-£S8^t-&c:<!:(;:,J:9 

[0143] 

d © (S , ^^s/j'^XOEAIi3Pa6l±2 0PaElTi:t5O*ifflt*5. £ & . & 
[0144] 

. & s tc & p t g * & * ^ a & m # , feL<asj*«iiii/T , b*$t)aif>. 

[0145] 

. ^ n -e n © # x & su * tc & a i- . ft>/^ti^uy>*fcan. 

[0146] 

S3R**^ttg!*t>L<«p*©«J0*tLTtt, 7J^>l:8l/T2 0 vo 1 l«KT ( 
<fc 0 # £ L < fc£ 1 Ovo UHT) •CS>5:i*i!?S L^. g * & * ^tt| 38 © « SO »** 
±IBftH£i@*.fc4§£, «ttti^©ftfttt, IE ft tt £ flt *a . »*tlTEi#t«tt*jff 

[0147] 

0tj A fc£ > Ittl4 aiLT (Co 1 4 C r 1 8 P t) 90 - ( S i O , ) 10 { C r * 

5 1 4 a t % , Pt-^W«18at%, SSCoA^&S^ ft ft f& *t 9 0 m o 1 % , Si 
O , S ft S BHb ft fifc 1 Omo 1 %} ©^fi5ffl^.5i^(0*fr t LT, X/1>y^J5[ 
ft A "7 - tt 0 . 4 k W . E*tt6~8 P a, &m&mm.l~2vo\%-Q$>Z>Z.Ltfft'£ 
L ^ , 

[0148] 

$ , ftttft4a£fifci£-f*|&, *fiStt*«lfCftom£E (SI B i as) £ EP }J0 -5 £ 

SHb b . <fc Oil5^*fB©1cigLfcfB®f?*^tt*i^en-5>. 
[0149] 

SffiB i a stt - 1 0 0 V ~ - 6 0 0 V © (6 I T 9 ft t 4 © *lff * U t» . J: tB ft ffl £ j8 

s « ^ . g3f6]tt^a*a-5*5-^n*t*sfc«6j(f*t<ft^„ st, ±ib 

I6H*^-C*-5«B-. 24 * # 5 tl ft H fc «> » * b < ft ^ . 
[0150] 

6 t > St *b ^ 4 * ft lr> a tt ft 4 b * X /I •> ? * - V >;/ h S ffl l(> T 0 1 1; X /I 7 ? S i 
"«*t5. tttl4 biCllfeftStt/TIJ, « A tt\ C o C r & T , Co 16-2 
8Cr iCr^ftl 6~2 8 a t», SStCo} , CoCrTa&T'tt, C o 1 4 ~ 3 
.0 C r 1 ~ 4 T a {Cr^WSl4~30at%. Ta#W»l~4at%, SSCC o ) 
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• CoCrTaB&Tte, Col4-26Crl-5Tal-4B {Cr^^Sl4 — 2 
6 a t % ■ Tatti'l-5 a tX, Bttil-4 a t SSCo) , CoCrBN 
Col4-30Crl-5Bl-4Nd {Cr^WSl4-30at% > B^ 

m S 1 ~ 5 a t % , Nd^W«l-4at%, SSEC o ) , CoCrPtB&Tte, Co 
16~~24Crl0 — 18Pt 1 — 6 B {Cr^#*16 — 24at%, Pt^W»10 

— 1 8 a t % , BtSi 1 - 6 a t SJftC o) , CoCrPtCu^"Ctt, Col6 

— 24CrlO — 20Ptl-7Cu {Cr$*r»16 — 24a t%, Pt^WftlO — 
2 0a t % , CutfIl-7 a.t%, SSfCol , C o C r P t T a N d *T tt, Co 
16 — 26Crl0 — 2 0 P t 1 — 4 T a 1 - 4 N d {Cr^**16-26at%, P 
t^#*10-20at%, Ta^WSl-4at%, Nd^W»l-4at%) % Co 
CrPtNb^Tte, Col6-26Cr8-18Ptl-6Nb {Cr^*fil6-2 
6 a t % , Pt^W«8-18at%, Nb^#«l-6at%, ^gf C o } © ffi , Co 
CrPtBNd, CoCrPtBW, CoCrPtMo, CoCrPtCuRu, CoC 
rPtRe&fCD#Sfittf5Ci4«-p«*, 

[0151] 

[0152] 

y h * « ffl L , JgfiEICfflV^f t >ArtB»SK^ 1 0 " 4 - 1 0- 7 Pa£&££Tj#^L 
fig T , X/t^jllXil/TAr5JX6«ALT^/V;?«R8ff5, d co £ ^ , ft ft 
T * 9 - tt 0 . lkW-2kWH, JH»IHItft»t6-/t7-SU(t*:il:iD 

[0153] 

CCD[S> ^/ty^»^©EE*tt2 0 P aHTT**: ttfffib^. 
[0154] 

£ fc , ffi % * £ & H at tt/l4b£^j£-r£^, X/ty^ *Xtlt7*i>*ttfflt 
S *« , &»fc*i;T**** L < B ^ S jR JO L/ t ^ S ft ^ o 

[0155] 

, * ft en ©^XSSMf:»AL, ?t >/\ t rtTS^LTfc^*fe35:^ B 
[0156] 

a * * 4 ^ tt ft'* fcl<«S*0^JlDii:LTtt, 7i^>l:»LT20 vo 1%HT ( 

<to**u<ttiovo uHT) £ * * s ^ tt ft * <d as up & a* 

[0157] 
[0158] 

<h ** Iff £ U H . 
[0159] 

[0160] 

MAtf, Kttl4bHT, Col6Crl2Pt4B {Cr^WSl6at%, P t 
W S 1 2 a t % , B ^ W g 4 a t % , » ffi C o } 0tt»*JB^ tt* *0^MS 

^180t- 2 2 0 t, X/^y^««^7-l kWHT, ffi 2; 2 - 5 P a , # * SR ftl tt 
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[0161] 

* ft , SB14Jl4b£fiK®tTSB5, #ffiBtt£«lK:&(D«BE (S«B i as) 
[0162] 

S IS B i a s li - 1 OOV 600VODtigHTB3JnT-5©* J JfSb^i. -k f B B £ g 

S » £ . fiStt^^cDi^Stt. ElfiItt*afaa*-tn^»-5fc»6»*L<!CtU». £ . ± S3 

[0163] 

S tiL a tt M 4 £ Jg fig b ft & . ^tto'^ft. #J A tfX A y * & . ^7X7C VDSJfcS^- 
h6»l*^b*««t>-C«il 5 . fci^liA-*>5tfE»tt5«IS 5 £ ^ fig T 

* . 

[0164] 

« S Jl 5 ± « !& g Jfc i; /I - 7 ;P * D # ij X - =r Jl CO 7 y m & H *t 91 £ 5* -< 2/ 
[0165] 

tt*«llfr*El*]*l»JI 3 £ , ■flS*AM«t#BttSff 1 fc#L£K:SitlcEl*lLfcSll 

SltltijSL, '>a<it)llJCo$$S»it5tit)l:P t^^*, 3 S » fl: 
ft*tA/fc'Ktti 4 ai U. lOittl^C o5$«»tLTC r -ft; 4£l £ ^ * 

fi»3ftS4»i:*H'**t/>'-fXlk ( S / N ) 6*Hl:i6llt« Ct))»-C«. £ iS* 
SB & & Jg fig & # ( - H n ) * Ul ± S t 6 C i TlRI 6 * 1*tt t> |«I± 3 S i: 4 * . * 
6fc«nfclB»1*tt (OW) HLfciftJSKH'Tn. 
[0166] 

012«*^H^<Dami2©S^SficD-^JSr^-rt8lBS0-Ca&O. (a) ttiflf^SiL 
. (b) ttigAy HS*t. lll:*t*Attt« 
B£ M f B ® !« # 1 0 <h , 58 ^ IE gfc i& # 1 0*|Hlfe^ii)^-&-S<«#:^i!iai5l It. £8 A f B fi* i* 

* 1 OtcfllWSEfikB^-r-saft^?; H 1 2 i: . d © & A a. y F 1 2£&8SlfB@i£#l 0 
C»l/T*»a»***'SyH«»»l 3 <h , S5&S*m^5flS?Sl 4itlATH«. 
fB^S^fi^MS^ 1 4 tt . n«*»6XAStlfcr-i'*flil/TEifl^^i«'v5' F 
1 2 » it D , H^>F1 2^e,COS^{f#*^aabT5 ; -^*^-gBfcM-5eii:^Tr 

tfsiifc&oT^s.-^RwoaaKakSfesiiKfflirisaa^y f i 2 k « , mmm 

f t'LTE*l«lStt»* (GMR) t«fflLfcGMR*fftif*tbft. «fc D & f B g SB 
[0167] 

± IB m iBigllcitiB. SB St IB ® SSE # 1 OK#fgiil3OT«fl8B»i«<*:*fl!^<B©-e 

) **«K|Sl±r*i:i:*»T*, S fcf iEti^SS ( - H n ) *|^±$-&-5^<!iT^ 
i6f!lftt^lJ:$t5;i:*!Tt, $ 6 K £ n f B ©1# tt (OW) Sflfc»#$!|5 

[0168] 

(tA54B, * » 2 . 5 I" > ) * D C T ^ * h O > * /t >y * £ 
B (7*il-;tft|C-30 1 0) cDfigH^-vWN'rtlCJRsgUT, IIX^Sl X 1 0 :, P 
aiftSSTSIf t>nrtSigLfc«, u©^/7XSill:Co-4 Z r-7Nb { 
Zr^#S4at%, Nb^#fi7at%, ggCol ®^-y 7 h Sffl^T 1 0 OtK 
TCSSIStl 0 0 nin©«C«ttTlft«2*X/^y^U>yiC«k»3rt«Ufc. d CO ffil CD 
ffi?Plt?eSB s (T) t m m t (nm) CD *8 B s • t ( T • n m ) *( 1 2 0 (T-nm 
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) x* & z c t z MW}i&M9L&&mfemm < v s m ) * e b fc . 

[0169] 

J:S2t8ttT*i2©J:l:N i 4 OTa {Ta*#*4 0. at%, i ) $ — ? v V 

, Ru^-*»yh*«^T» ftl?tl5nm, 2 0 nmO»ST«lc«RL, BAMfll 

3 £ b Ac o 
[0170] 

SB Fr3 fM « JB 3 CO ± tc , (Co 1 4 C r 1 8 P t) 90 - ( S I O , ) 10 { C r ^ # fi 1 

4 a t % , Pt§til8at%, 83C o0^4I«^9 Omo 1 S iO,*6& 
dtfttt 1 Omo Ul *645^-yy hSBH, X/ty^E*t0. 7 P a <h b T 
8HB4 a« 1 OnmOISTSfiliLft. 

[0171] 

fr\Z % Col6Crl2Pt4B (Cr*tll6atX, P t ^ W S 1 2 a t % , 
**fi4at%, ^SEC o } ^5 65^-^7 hSffl^T, X/t 7 ^ ff A $ 3 P a i Hi 
ttS4 b & 1 0 nmOS^^^Lfe, 
[0172] 

^^CVDSCJ:DIS5nm0fill5««lf: o & ^ T , 7 s 4 y \Z > if & O 
[0173] 

#&nfca«K««#©««WteSff«bfc. SllffttCffllt Ke r r^H^S 
* ffl ^ T , & B£ * (He) , iefiSK^^^a^ ( - H n ) * H £ b fc . 
[0174] 

£ fc , e0R£ttttOfffftt, *BGUZ I KttHU- K?< h7t?-f IfRWA 1' 6 3 
2, Jitf^^^^FS 1 7 0 lMPSS^TMgLfc, ^ y H tt , 

[0175] 

m*% / J <i Xtk ( S / N ) tt * IB ft « ft 7 0 0 kFC I t lTISlft 0 
[0176] 

IB^#tt(OW) tot , $ f, 7 0 0 kFCI©|^Jffii^, *^T116kFCI© 
« *f £ ± * b , »«R:7>r;i'*-fcJ:0i*fliftjS#^ 

[0177] 

mmt>€¥f&<Dnffi\Z> 7 0C(O*ftTTB*«*5 0 k FC I KT»*i&**frofc» 

£ , **a*«i»a.cos^a*t»T«w*©«*** (so-s> x i o o / (so 

X3) K S T % fcH b fc , :©il:*^TS otttSa*R, l#ifSjg^C0S*ffl^Sr* 

[0178] 
[« 1 ] 
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